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THE EARLY HISTORY OF SYPHILIS* 


By J. JOHNSTON ABRAHAM, C.B.E., D.S.O. 


SENIOR SURGEON, LONDON LOCK HOSPITALS ; CONSULTING SURGEON, PRINCESS BEATRICE HOSPITAL 


THOMAS VICARY, in whose memory this lecture 
is founded, was a humble practitioner in Maid- 
stone, Kent, in the year of our Lord, 1527. And 
he might have remained a humble practitioner 
in Maidstone had not one of those seeming 
chances arisen which occur in the lives of the 
fortunate. 

It is easy to imagine what happened. 

An urgent knock at his door late one night. 

“ Mastery Vicary! Master Vicary! Art 
within ? ” 

A cautious head at the window above, looking 
down at a man holding a lantern. 

“Yea, what would you, Master Innkeeper ? ” 

“ Master Vicary! ‘There is a great lord at my 
inn who demands your service—a right choleric 
nobleman, by the Rood. So make you haste, 
good Master Vicary! ” 

And that was how Thomas Vicary came to 
treat Henry the Eighth for what the contemporary 
writers vaguely called his “‘ bad legge ”, but which 
seems to have been either a gumma or a syphilitic 
periostitis of the tibia. Evidently Vicary pleased 
and satisfied the King, for next year he was 
appointed Surgeon in Ordinary, and eight years 
later became Sergeant-Surgeon—a post which, 
indeed, he held under the three succeeding 
sovereigns, Edward the Sixth, Mary, and 
Elizabeth. 

He must have been a wise and politic man, 
for he was four times Master of the Barber- 
Surgeons Company; and St. Bartholomew’s 

elected him permanent Assistant to the Hospital 
for the term of his life in 1552. 

His rise to fortune came from his lucky 
- success in treating the King’s syphilis. It seems, 
therefore, appropriate that someone should talk 
_ about the historical aspects of this disease, in a 

‘lecture dedicated to his memory. So I have 
taken this task upon myself. 

It is a pleasant task, because the story of 
syphilis is the most dramatic in medical history. 
It was apparently an unknown disease in Europe 
until it broke out in Italy, like a plague in 1495, 
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and then quickly spread to France, Switzerland, 
and Germany. It reached Bristol in 1496, and 
Glasgow, Edinburgh, and Aberdeen the next 
year. Vasco da Gama, the Portuguese navigator, 
you will remember, rounded the Cape of Good 
Hope in 1497. He carried the disease with him 


Fic. 129.—Thomas Vicary. 


and it appeared in India in 1498 ; and from thence 
Chinese junks brought it to Canton in 1505. So 
you see that in ten years it had circled the known 
world. 

It was no respector of persons. Kings, 
princes, popes and cardinals, merchants and 
monks, all suffered. The common people died 
in thousands, saints and sinners alike, for 
at first its infectivity was not recognized. And 
they died horribly, with violent osteocopic pains 
and terrible facial mutilations such as are now 
only a memory. It was worse than leprosy, 
which up to then had been the most dreaded 
of all diseases. It was something so new that 
the physicians were at a complete loss how to 
treat it. 
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THE ANGER OF GOD 


_ Naturally, with memories -of the Black Death, 
men speculated fearfully as to its origin. The 
Church said it was a visitation from God, because 
of the sins of the people; and the Emperor 

















Fic. 130.—The Wrath of God (Sudhoff and Singer). 


Maximilian was persuaded to issue his famous 
*“‘ Edict against Blasphemers ” in August, 1495. 

The Edict stated that the disease was a 
“ flagellum Dei”, a whip of the Lord; due to 
the anger of God against the prevailing blasphemy 
of the time ; and it called upon all men to repent. 
In the Latin version the plague was called 
“‘ malum francicum”’. This was the first definite 
reference to the disease. 

A year or so later the Emperor’s secretary, 
Joseph Griinpeck, wrote the first book on the 
subject, probably at the Emperor’s command. 
It was a little brochure, not very practical, for 
he then had no experience of the disease. But 
it had as a frontispiece a rough woodcut, showing 
the Virgin crowning the Emperor, and the Child 
casting arrows of wrath towards the wicked suffer- 
ing from the disease (Fig. 130). Later, Griinpeck 
contracted syphilis himself, and issued a second 
edition of his work, describing pathetically what 
he had suffered from the disease, and still more 
at the hands of the physicians and the quacks 
who tried to cure him. But by this time he no 
longer stressed the point that it was a punishment 
from God, for had not the Pope, Alexander the 
Sixth, and two cardinals also been infected in the 
meantime. So a new woodcut had to be made 
with a completely different motif. Here the 
Emperor is shown kneeling before the Virgin, 
whilst the Child is sending beams of comfort to 
praying women suffering from the disease (Fig. 
131). 

ASTROLOGY 

The belief now swung over to the idea that 
this plague was due to the influence of the stars. 
Faith in astrology, it must be remembered, was 
universal at that time. Copernicus was an 
unknown lad of twenty-two in a Polish monastery. 
The world was still considered to be the centre of 
the universe, and round it rotated the sun by day 
and the moon and stars by night. The human 
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body itself was divided into twelve parts, each 
under the influence of one of the constellations, 
and the sign of Scorpion controlled the genitalia, 

Astrologers now remembered that there had 
been a particularly malevolent conjugation of 
Saturn and Jupiter in the sign of Scorpion in the 
House of Mars just ten years previously, and again 
one year before the great epidemic. This, they 
suddenly realized, had been an unheeded forecast 
that a venereal plague would fall upon the world, 
and those born under the sign of the Scorpion 
would be particularly susceptible. 

The Pope’s physician, Pedro Pinctor, held 
this view, and prophesied that the influence of 
the stars, and the disease arising from it, would 
wane and disappear by 1500. It was an unfor- 
tunate prophesy; but the memory of how the 
Black Death had suddenly stopped a hundred and 
fifty years before made it seem not unreasonable 
at the time. 


FRACASTOR 


Fracastor, who invented the name syphilis, 
also favoured the astrological origin. He held 
the view that here one was dealing with an age- 
old disease which recurred epidemically centuries 
apart, and then only in certain infrequent con- 
jugations of the planets, so that the memory of it 
was lost in between; and he rationalized his 
belief by explaining that these conjugations drew 
forth vast quantities of vapours from the earth, 
which induced foul putrefactions, the effluvia of 
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Fic. 131.—The Mercy of God (Sudhoff and Singer). 


which were carried widely by air. In support 


of the same idea, Niccolo Leoniceno independ- 


ently pointed out that the year before the epidemic 
there had been very heavy rains in Italy ; the Po, 
the Tiber, the Garigliano, the Rapido, and many 
other rivers had overflowed their banks; and 
the air in the following summer, 1495, Was 
saturated with moisture in consequence. 
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The common soldier had other and more 
mundane explanations. One was the disease 
started through intercourse with a prostitute who 
was a leper, another that it was due to the Italians 
poisoning the wells before retreating to Salerno 
from Naples. It was not until the Spanish 





Fic. 132.—Hieronymus Fracastorius, 
1478-1553. 


historians came into the picture that the belief 
that Columbus brought it back from the new 
world got into general circulation. 


SIEGE OF NAPLES 


But no matter how writers are divided as to 
its origin, everyone seems to agree that its first 
great violence burst forth at the siege of Naples 
by Charles the Eighth of France in 1495. 

Charles has settled his quarrel with our 
Henry the Seventh by the Peace of Etaples in 
1492; and thus, secure from invasion from 
England, was able to look towards Italy, and push 
his very doubtful claim to the Kingdom of Naples, 
against the reigning Prince, Alphonso the Second, 
a Spaniard. When his claim was rejected, he 
gathered together an army of thirty-six thousand 
— at Lyons in 1494 and prepared to invade 
taly. 

Armies in those days were not like armies 
to-day. There was no general conscription in 
Europe until the time of the French Revolution, 
and warring kings depended largely on mercen- 
aries for their troops. These mercenaries, 
landtsknicht or pike-men, were recruited from 
free companies all over Europe ; and Charles’s 
army consisted of French, Flemings, Germans, 

Wiss, Burgundians, Hungarians, Slavs, some 
English, and lastly, be it noted, a considerable 
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number of Spanish mercenaries, who had been 
fighting in Roussillon on the French side of the 
Pyrenees in the previous year under Ferdinand 
the Catholic. 

They were not a disciplined army as we 
understand discipline to-day. They lived on 
the country as they moved. They had no regular 
transport, but were followed by hundreds of 
civilian drivers, ostlers, and waggoners, carting 
the baggage of the army in front of them. And 
with this cumbrous transport train travelled the 
sick and wounded, for there were no hospitals 
to evacuate back to. Also accompanying them 
were women and even children, the wives and off- 
spring of these men, besides crowds of prostitutes. 
Charles’s army had eight hundred prostitutes 
as camp followers. 

It was an army of this sort that arrived at 
Naples on Feb. 22, 1495. There was no real 
siege of Naples. The troops of Alphonso the 
Second were mainly Spanish mercenaries sent 
to his aid by Ferdinand and Isabella. They 
retreated south towards Salerno, and the inhabit- 
ants of Naples met the French with open arms. 
But before the Spanish troops left Naples they 
were reputed to have brought something with 
them from Barcelona which the Neapolitans 
called “‘ The Spanish Disease”; the city was 
now heavily infected, and the virus was spreading 
rapidly when the French arrived. 


SPREAD OF SYPHILIS 


It is easy to reconstruct the series of events 
that followed: the pleasure-loving Neapolitans 
heaping favours on the French, the sudden 
accession of thousands of men, just released from 
discipline in a large city after an easy victory, 
the loose morality of the time, and finally, the 
extreme contagious nature of the Spanish malady 
—for this disease was syphilis. 

It spread like wildfire through the army of 
Charles the Eighth, which was already infected 
from his own Spanish mercenaries. The army 
was decimated. Meanwhile, fresh Spanish troops 
had landed in Sicily to help Alphonso Fernando, 
King of Naples, and in face of this new peril 
Charles had to retreat with his weakened forces. 
He fought his way back through Italy, getting 
home again to Lyons in November, 1495. Here 
he disbanded his polyglot army, and from here 
his men carried the disease all over Europe. Each 
country called it after the name of the country 
it spread from. ‘The Germans called it Mala de 
Frantzos, the English the French Pox. The 
Poles called it Mal des Allemands. When it 
arrived at Smolensk from Vilna in 1499 the 
Russians called it the Mal Polonais. The 
common French name for it was “ grandgorre ”’, 
and it was called “‘ glengore”” in Scotland when 
it arrived there in 1497. It caused such fear in 
Edinburgh that James the Fourth decreed that 
everyone found suffering from it should be 
banished to the Island of Inch, embarking from 
Leith sands at a certain hour on a Friday; and 
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anyone found with the disease in Edinburgh at 
sunset on the following Monday was to be 
branded with a red-hot iron. 

In Paris, by November, 1497, it had increased 
so greatly that the nurses at the Hotel Dieu also 
began to get infected; and the authorities 
therefore demanded that a large hospital should 
be erected outside Paris to accommodate these 
patients. Instead, the city fathers decided that 
non-Parisians should be expelled outside the 
gates, and citizens confined to their homes. 
What happened, of course, was that the expelled 
victims crowded into the churches and claimed 
sanctuary, thus vastly increasing the risk of 
spread, for everyone now recognized its con- 
tagious nature. 

Most people knew by this time that it was 
generally acquired in venery, but the nature of 
extragenital infections was not understood for 
years later. Fallopius thought you could get it 
from infected bread, Cesalpinus from poisoned 
wine. 


Dip COLUMBUS BRING IT? 


The belief, therefore, that it was due to the 
influence of the stars slumped badly, particularly 
when the Spanish writers began to describe their 
experience at Barcelona after the return of 
Columbus from his first and second voyages in 
1493 and 1494. 

Amongst these writers was Ruy Dias de Isla, 
at that time 30 years of age, who was practising 
as a physician in Barcelona when Columbus made 
his triumphant entry into the city to be greeted 
by Ferdinand and Isabella. De Isla says: ‘‘ Of 
the disease I have much experience, for I had the 
care of persons from the first expedition to America, 
and I treated them for the disease at Barcelona’’. 
Amongst these patients was Martin Alonso 
Pincgon, the Captain of the Pinta, one of the three 
ships which went with Columbus to the New 
World. 

The malady had existed, de Isla was told, from 
time immemorial in the Island of Hispaniola, and 
it had now been acquired by sexual intercourse 
between Columbus’s men and the native women. 
It spread by contagion through the fleet ; and the 
Spaniards, never having had experience of it 
before, attributed the bone pains and other 
symptoms to the fatigue of the voyage. They 
thus brought the disease to Barcelona. There it 
spread through the city during 1493, and again 
in the words of de Isla: “ As it was a malady 
unknown and terrible, those who were witness made 
great vows of fasting and alms that our Lord might 
guard that they fall not into this evil. And in the 
following year, that of our Lord 1494, the most 
Christian Charles of France assembled many men 
and passed into Italy ; and, by the time that he 
had arrived at Naples with his army, many Span- 
iards serving in it were infected with the evil, and 
very soon the army itself became infected. And 
the French, as they did not know what it was, 
thought that exhalations from the earth caused it, 
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and they called it the Mal de Naples. And the 
Italians having no previous knowledge called if the 
Mal Frances. In Castille they called it “ Bubas” 
but I call it the serpentine malady of the Isle of 
Hispaniola ; and the reason I call it serpentine, 
“Morbo Serpentino’, is because one cannot find q 
more horrible comparison, for as this animal is 
hideous, dangerous and terrible, so the malady is 
hideous, dangerous and terrible.” (Fig. 133.) 
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Fic. 133.—Title page of Dias de Isla’s work on 
the Mal Serpentina. 


Another witness was Gonzalo Fernandez de 
Oviedo. He was 14 years old and a page attached 
to Don Juan, the son of Ferdinand and Isabella, 
when Columbus arrived in Barcelona. He knew 
Columbus and many of his men, and had first- 
hand knowledge of what happened in 1493 and 
1494. He was present at the relief of Naples and 
afterwards went to the West Indies. On his 
return to Europe in 1525 he wrote his Natural 
History of the Indies, addressed to the Emperor 
Charles the Fifth. 

In it he says :-— 

“ The first time this malady was seen in Spain 
was after the Admiral, Don Christobel Colon, 
had discovered the Indies and returned. Then 
in the year 1495, when the grand Captain 
Gonzales Hernandes de Cordoba took an army 
to Naples to the aid of Don Fernando, by the 
order of Ferdinand and Isabella of immortal 
memory, they carried the malady with them.” 

You will notice that de Isla said that the 
Spanish troops in Charles the Eighth’s army 
infected his men during the nine months they 
were moving from Lyons to Naples. And that 
Oviedo says that the Spanish troops sent to the 
aid of Alphonso the Second of Naples, also 
carried the disease with them from Barcelona. 
That would account for obvious secondary 
symptoms not appearing until the French troops 
reached Naples, and for the disease breaking out 
rapidly everywhere along the line of route, and 
spreading to Switzerland and Germany in the 
summer of 1495. 
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An odd thing that Oviedo commented on was 
that, though the disease caused death in Europeans 
it was quite mild amongst the natives, producing 
only afew pimples. This, which puzzled Oviedo, 
is what one would expect to happen: the natives 
were largely immune; the Spaniards were not. 

The third Spanish contemporary writer to 
discuss the origin was Bartholome de las Casas. 
He went to Hispaniola in 1498. There he became 
a priest, devoted himself to the service of the 
Carribean Indians, and wrote the famous Historia 
General de las Indes. In it he says: ‘I interro- 
gated the Carribs to know if the disease did not 
exist with them since time immemorial, and they 
answered that it had existed long before the 
arrival of the Christians ”’. 

Gradually the Spanish belief in the New 
World origin of the disease began to spread. 
Fracastor mentions it in his poem, and also in 
his later work De Contagione. But he was not 
convinced of its truth, preferring the astrological 
explanation. Later writers were more positive. 
The great Fallopius said: ‘‘ Columbus discovered 
a continent of many isles, with treasures of gold 
and silver. But amongst the precious metals was 
hidden a thorn, and aloes in the honey. For the 
trireme of Columbus carried the Mal Francais 
to Europe ’”’. 


Morsus GALLICUS 


It still went under a variety of names, but 
on the whole that of “ morbus gallicus”’, the 
French Disease, was the more common. And 
it was not until Fracastor published his 
poem, Syphilis sive Morbus Gallicus, in 1530 
that syphilis, the name by which we know 
it now, had ever been heard of (Figs. 134, 135). 





HIERONYMI FRACASTORII 
SYPHILIS 
SIVE MORBVS GALLICVS 





Verona, M ID X X X, menfe Augufto. 


Non fine Priuilegio, mulftdg, pecuniaria, ey excd- 


municationis pana: pro ut in Priulcgys contineture 








FIG. 134.—Facsimile of text of title-page of Editio 
Princeps of Syphilis, Verona, 1530. 


For this name was simply an invention of Fra- 
castor himself, intended to take the stigma from 
Italy as well as France. The poem is in Latin 
hexameters, in three books; and the story he 
told in Book III was that a certain shepherd in 
Hispaniola, Syphilus by name, drew upon himself 
the anger of Apollo by refusing to make sacrifices 
to the Sun God. As a punishment Apollo struck 
him with this disease; and so it was called 


SYPHILIS 229 
‘ syphilis’ in future, because the first person to 
be smitten with it was the shepherd Syphilus. 

Fracastor nowhere ever stated why he called 
the disease syphilis, but two derivations were 
given after his death ; one sus, a pig, and philos, 
a lover, meaning a lover of swine; the other, 





Sypbilus ( ut fama eft) ipfahac ad flumina paftor 
M ilie Boucs ,niueas mille bec per pabula regi 
A lcithoo pafcebat oues ,e7 forte fub ipfum 
S olftitium , urebat fitientes Sirius agros : 
V rebat nemora: ey nullas paftoribus umbras 
P rebebant filua:nullum dabat aura lcuamen. 
I Ue gregem miferatus , ey acriconcitus xftu, 


S ublimemin Solem uultus e7 lumina tollens 
e 











Fic. 135.—Facsimile of text of Editio Princeps, 1530, 
showing first mention of the shepherd Syphilus. 


that of Fallopius : sun philos, companion in love. 
Neither is satisfactory ; and the one now accepted 
is the explanation given in the Oxford Dictionary 
that Fracastor took the name from the tale in 
Ovid’s Metamorphoses of Sipylus the son of 
Niobe, who was slain by Apollo because Niobe 
had insulted Latona, Apollo’s mother, by boasting 
that she had twelvé children to Latona’s meagre 
two. 


THE NAME SYPHILIS 


Fracastor’s celebrated poem is one of the most 
remarkable imitations of Virgil ever made by a 
later writer, and the name ‘syphilis’ therefore 
became widely known amongst scholars. But 
it did not come into general use amongst medical 
men in Europe before 1700, that is, for 170 years 
after the date of the poem. Nahum Tate, the 
poet laureate of William the Third, translated the 
poem into English verse in 1686, and so familiar- 
ized us with the name (Fig. 136); but the first 
time it was used in an English medical work was 
by Daniel Turner, surgeon to the Lock Hospital 
in Southwark, in 1717. Now, of course, it. is 
used all over the world. 

The early forms of treatment are very carefully 
described in this great poem, for Fracastor thought 
that the disease was dying out in his day, but that 
it would recur in another conjugation of the 
stars, centuries later, when knowledge of the 
treatment might be lost. And he wrote his 
poem in Latin, accordingly, to preserve this 
knowledge for all time. 


MERCURY 


Luckily at the very beginning of the epidemic 
mercury was stumbled upon. People washed 
little in those days, and the secondary lesions 
rather resembled those of scabies, the treatment 
for which was a preparation introduced, according 
to Guy de Chauliac, by the Arab physicians, and 
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called Unguentum Saracenicum. This, by a 
happy chance, contained a ninth part of mercury ; 
and used as an inunction it cleared up symptoms 
rapidly. The physicians, however, obsessed by 
traditional theories of the four elements, the four 
qualities of these elements, the four humours, 
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Fic. 136.—Facsimile of title-page of First English 
Translation by Nahum Tate. 


and the six non-naturals of Galen, proceeded 
slowly. They prescribed appropriate diets, exer- 
cises, purgatives, and then used mercury in a 
strength of one in forty. The quacks, however, 
rushing in blindly, used the ointment at once up 
to a strength of one in eight and got quicker and 
more dramatic results. This forced the hands of 
the physicians, with disastrous consequences. 
The drug was given in three ways: by inunc- 
tion or plasters applied to various parts of the 
body (Fig. 137), by inhalation, and by fumigation. 
Fracastor mentions in his later work that it was 
also given in pill form, but condemns this as very 
dangerous because both Dioscorides and Galen 
said it rotted the guts. Actually Francis the 
First, a contemporary of our Henry the Eighth, 
was treated with some success by pills sent as a 
courtesy to him by Barbarossa, the Algerian 
corsair; and physicians were eventually forced 
to use the method also. But surgeons were inter- 
dicted by law from giving internal treatment at that 
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time, and even later, for we find this rule still exist- 
ing in Harvey’s day at St. Bartholomew’s Hospital, 

As we know now, Dioscorides was right about 
mercury. It is dangerous. The curative dose 
and the poisonous dose are too close. The early 
physicians did not recognize this and patients 
were treated so heavily that the most horrible 
gangrenous signs of mercurial poisoning resulted, 
According to Ulrich von Hitten, the jaws, tongue, 
lips, and palate became ulcerated, the gums 
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Fic. 137.—Mercury by inunction, 1498 (Sudhoff 
and Singer). 


swelled, the teeth became loose and fell out. 
Saliva dribbled incessantly from the mouth and 
the breath became intolerably foetid—the whole 
apartment where a patient was treated stank 
unbearably, and the cure was so hard to suffer 
that many chose to die rather than submit to It. 

It is not surprising, therefore, that physicians 
were appalled by the results of this treatment, 
and ready to grasp at any substitute that carried 
hope and comfort. 


GUAIACUM 


It was then that guaiacum arrived. Guaiacum 
came from the wood of a tree, either the lignum 
vite or the lignum sanctum, both found in the 
West Indies. This wood was considered sacred 
by the natives, who themselves used it in the 
treatment of syphilis. Samples reached Spain 
from Hispaniola in 1517, and it was said to have 
cured two thousand people there in the next three 
years. It received its greatest advertisement, 
however, in 1519 when the poet Ulrich von 
Hiitten published his famous work, De Morb 
Gallici Curatione per Administrationem Ligm 
Guaiaci, describing the tortures he had suffered 
under mercury, and the blessed relief he obtained 
when cured by guaiacum ; and Fracastor seems 
to have used it from 1525 onwards. Originally 
only decoctions of the bark or wood were used 5 
the gum came into use much later. 
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At first the drug was received with a burst of 
enthusiasm. Fracastor in his poem describes 
how the shepherd Syphilus was cured by it, after 
Apollo had relented. But enthusiasm began to 
die down as failure after failure came, and it was 
found not to be as effective in controlling sym- 
ptoms as the dreaded mercury. It was then that 
another drug came into fashion, ’ China Root’, 
Smilax sinensis, in 1535, and for a while largely 
supplanted guaiacum. It, too, however, presently 
fell into disfavour and, largely owing to Fallopius. 
guaiacum came back, especially after it was said 
to have cured the Emperor Charles the Fifth of 
rheumatism. This reputation and the dread of 
mercury kept guaiacum in the pharmacopeceia 
of every nation in Europe for the next four 
hundred years; and it was still official in the 
B.P. of 1914, combined with calomel in Plummer’s 
pill; and it is used with sulphur in “ Chelsea 
Pensioner ” even unto this day. But, of course, 
the glory has now departed. 


SARSAPARILLA 


Another drug which was introduced a little 
later than Fracastor’s time was sarsaparilla, 
prepared from the root of a South American 
plant Smilax ornata. It, too, has had a long 
run in popular favour as a ‘ blood purifier’. It 
is still sold at fairs by itinerant quacks. It was 
official in the British Pharmacopeeia as Decoct. 
Sarse Co. Con. up to 1914. Sassafras officinale 
was another American plant used. It also 
survives with sarsaparilla in Decoct. Sarse Co. 

Such were the drugs which were employed in 
the treatment of this fell malady for three hundred 
and sixty years, before anything else was added 
to our armamentarium. 


CONFUSION BETWEEN SYPHILIS AND GONORRHG:A 


And now we come to a very odd episode in 
the history of the disease. In Fracastor’s time 
syphilis and gonorrhoea were so vividly distinct 
in men’s minds that confusion between them was 
impossible. But even before his death the 
curious heresy began to develop that the two 
diseases were the same. John of Bethencourt 
Is said to have started it in 1527. Paracelsus 
called syphilis ‘French Gonorrhea’ in 1536, 
and he was largely responsible for spreading the 
heresy. Ambroise Paré supported him; and it 
1s €asy to see how, before modern microscopy, a 
man getting gonorrhoea after one intercourse, 
and some weeks later developing a chancre 
without taking any further risks, might readily 
think it was all part and parcel of the same disease. 
It is difficult for us now to realize that this heresy 
divided the medical world for three hundred 
years into two very violently opposed camps: 
the monists who said that syphilis and gonor- 
thoea were one and the same disease, and the 
dualists who stuck out for their being two distinct 
conditions. The great Sydenham believed in 


the monist view, and so did most of the Conti- 
nental writers. 
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Paracelsus divided the disease into two types : 
simple gonorrhcea which developed no constitu- 
tional symptoms, and virulent gonorrhcea which 
caused the symptom of syphilis. 

In simple gonorrhcea there was an ulcer inside 
the urethra which caused a discharge of pus; 
in virulent gonorrheea, or syphilis, the ulcer was 
outside as a chancre. 

Paracelsus, of course, was a great genius, a 
violent opponent of everything Galenical, and a 
fierce advocate of the metals and inorganic 
compounds which were to play so important a 
part in the medication of the next two centuries. 
He had no use for decoctions of herbs; so he 
tried one metal after another until he finally 
pinned his faith on mercury. 

Thereafter he thundered in and out of season 
in its favour, aided and abetted by Ambroise Paré, 
another genius looked askance upon in his time 
by the timid regular practitioner. Between them 
they established it as the specific, a position which 
it maintained without any serious rival for four 
hundred and twenty years. 

And so, after the preliminary overdosage 
which had been so fatal, practitioners settled down 
to the belief that treatment to the point of marked 
salivation was sufficient. The disease it was 
believed, was produced by a thick phlegm, pituita, 
one of the four humours. Mercury made this 
phlegm more liquid, and the evil humour was 
thus expelled in the saliva. 

Naturally, the more saliva produced the more 
evil humour was expelled; and pewter spitting 
pots were, therefore, placed at the patients’ 
bedsides to measure the saliva. Pots marked 
up to two or even three pints were used, and the 
surgeon doing his rounds looked at them daily. 
If there was not as much saliva as he thought 
necessary, the dose of mercury was increased. 
But human nature being what it is, patients, it is 
said, soon learnt to add water surreptitiously to 
the pots to avoid increase in dosage. 

You will remember that there had always been 
two opposing beliefs as to the American or non- 
American origin of the disease. Naturally, then, 
when the views of Paracelsus on the identity of 
the two diseases, syphilis and gonorrheea, gained 
credence, this greatly strengthened the argument 
that syphilis in Europe was pre-Columbian ; for, 
of course, everyone knew that gonorrhoea had 
existed in Europe long before Columbus’s time. 
And so the Bible and the Greek and Latin classics 
were searched for evidence, and Job, King David, 
Solomon, Socrates, and Nero were all said to 
have had syphilis, and every vague reference to 
mutilating diseases, especially of the genitalia, 
was quoted as proof positive of its old-world 
origin. 

When one remembers, however, that cancer, 
lupus, ulcus molle, phagedena, scabies, leish- 
maniasis, granuloma venereum, and lympho- 
granuloma inguinale all existed in the old world 
before the time of Columbus, the evidence from 
these vague references is not very convincing. 
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JEAN ASTRUC 


In spite of all this confusion of thought, 
however, clinical knowledge grew. The fact that 
the disease could be carried by kissing and 
domestic utensils was recognized. Digital chancre 


CHUTE E AAA EH 





{ y r 
= 
= il 
i 


Fic. 138.—Jean Astruc. (From Pusey’s “‘ History 
of Syphilis ’’.) 


in doctors and midwives had been noted. Here- 
ditary transmission was known, and _ syphilitic 
aneurysm described. Indeed, apart from the 
specific origin of tabes and G.P.I., practically all 
the clinical signs were clearly differentiated before 
1736, the year in which Jean Astruc, physician to 
the King of Poland, published what is still 
the most scholarly work ever produced on the 
subject. 

Astruc was a very learned man, a profound 
classical and Hebrew scholar, and a violent 
pamphleteer against the great regiment of quacks, 
amongst whom venereal disease has always been 
a happy hunting ground. Astruc was a strong 
supporter of the American origin of syphilis, in 
spite of his belief in the unity of syphilis and 
gonorrheea. His reputation indeed was so great 
that he may have subconsciously influenced John 
Hunter to draw the disastrous conclusions he 
made from his own experiments between 1753 
and 1767. 


HUNTER’S FATAL EXPERIMENT 


Hunter tried to take nothing for granted. 
You will remember that the orthodox view was 
that gonorrhoea was caused by an ulcer inside the 
urethra, and syphilis by an ulcer outside. To 
test this, Hunter, in the spring of 1753, did post- 
mortems on eight men who had been hanged at 
Tyburn. Two of these were known to have 
had severe gonorrhoea, but on examination he 
found no ulceration in the two urethras. Instead 
they appeared merely a little bloodshot, especially 
near the glans. That disposed of one fallacy. 
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But he was not so fortunate with the other. To 
test the theory of the supposed identity of syphilis 
and gonorrhoea he made, in the year 1767, two 
punctures with a lancet, one on his foreskin, one 
on his glans. Into these punctures he rubbed 
“the matter of a gonorrhoea”. Unhappily the 
case was one of mixed infection, and Hunter 
developed a chancre and the syphilis from which 
it is possible he died. 

It was a most unfortunate accident both for 
Hunter and for science, because, on the strength 
of his great name, the waverers were satisfied 
and the whole of Europe practically accepted the 
monist view. 


BENJAMIN BELL 


Almost everyone followed Hunter. Almost, 
but not quite. There had always been doubters 
in England. We had memories of the older 
disease before the arrival of the French pox. So 
there were still doubters, and characteristically 
one was a brother Scot. Benjamin Bell, of 
Edinburgh, published his work on _ venereal 
diseases in 1793, and in this he stated that he had 
introduced a stylet charged with the virus of 
syphilis into the urethra of one of his students. 
Eight days later there was no sign of gonorrhcea, 
but soon afterwards the student developed syphilis, 
and had to be cured by inunction. 

Two more of his students then introduced 
small pieces of lint charged with ‘‘ the matter of 
a gonorrhcea”” underneath their foreskins. One 
got a violent gonorrhoea which took a year to 





Fic. 139.—Benjamin Bell (Pusey). 


clear up. The other got a severe balano-posthitis. 
Neither got syphilis. 

Finally, one of these boys, nothin daunted, 
introduced the secretion of a ch2\<ze inside his 
urethra. Ten days later there :vere no signs of 
gonorrhea, but twenty-six days later he developed 
a chancre in his urethra at the point of contact. 
This, Bell considered clear proof that the diseases 
were quite distinct. ; 

But unfortunately the world took no notice 
of Benjamin Bell; and surgeons everywhere 
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treated gonorrhcea with mercury to salivation, 
in spite of Hunter’s own warning that this was 
useless. And the heresy thus unhappily strength- 
ened lasted for nearly seventy years. 


FAILURE OF MERCURY IN GONORRHGA 


Gradually, however, the non-success of the 
mercurial treatment in gonorrhoea caused doubts. 
Abernethy, in his work, Observations on Diseases 
Resembling Syphilis, dared to say that “‘ Diseases 
that spontaneously got well were not syphilitic ’’, 
and Astley Cooper refused to treat his cases of 
gonorrhoea with mercury. 


RICORD 


Men’s minds were therefore ripe for Phillipe 
Ricord’s masterly work which appeared in 1838 
and proved conclusively by over one thousand 
and forty experiments, carried out mainly on 
lunatics, that the two diseases were absolutely 
different. 





Fic. 140.—Philippe Ricord (Pusey). 


OVERDOSAGE 


Overdosage of mercury by this time had again 
produced a violent reaction against its use. 
Many physicians indeed, seeing the horrible 
effects of this overdosage, now held the view that 
tertiary symptoms were produced by mercury, 
not by syphilis; and, encouraged by John 
Thompson, Professor of Surgery at the College 
of Surgeons, Edinburgh, refused to use it, falling 
back on antiphlogistics, rest in bed, and sudor- 
ifics, including guaiacum and sarsaparilla. Sir 
William MacGregor went so far as to make 
this treatment official in the Army, and the 
demise of mercury as a specific was once again 
pronounced. 

This helped the unfortunates with gonor- 
thea, who were thus saved what was for them a 
nauseating, dangerous, and useless treatment, 
but it did not help the syphilitics. 

Trouble started again. 

You can therefore understand the excitement 
that spread throughout the profession when there 
appeared in The Lancet for 1835-36 a series of 
articles on a new drug which promised to do all 
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that mercury did without the risk attached. 
Cases that had proved intractable to mercury 
were cured like magic. Old tertiary cases that 
nothing would touch cleared up. Gummata 
melted away. The new drug was hailed as a 
cure-all and everyone hastened to use it. 


IODIDE OF POTASH 


The drug was introduced by William Wallace, 
of Dublin. It was iodide of potash, and it is 
difficult now to visualize what a stir it made when 
it was introduced. 

Only those who remember the claims made 
for ‘606’ when it was introduced in 1910, and 
one injection was supposed to cure the disease, 
can have any idea of the excitement produced. 
Wallace was an extraordinary man, and but for 
his untimely death would have become world- 
famous. . 

The extreme contagious nature of syphilis 
was a commonplace in Fracastor’s time. The 
fifteenth and sixteenth centuries accepted this 
contagiousness at all stages of the disease. But 
the confusion introduced by gonorrhcea obscured 
the infectivity, and Hunter thought that only the 
chancre was contagious. 

Ricord, who had proved that syphilis and 
gonorrhoea were distinct diseases, was the first 
to differentiate syphilis into primary, secondary, 
and tertiary. Nevertheless, he made the same 
mistake as Hunter, teaching that the secondary 
lesions were not contagious. He believed this 
because he found he could not start fresh lesions 
in his syphilitic patients by scratching their skins, 
and trying to inoculate the virus from mucous 
patches or condylomata. He was ignorant of the 
fact that it is almost impossible to do so in a syphil- 
itic twelve days after the primary sore appears— 
because the skin of a syphilitic is by that time 
practically immune to any such attempt. 


WILLIAM WALLACE 


Wallace, of Dublin, who knew of Ricord’s 
views, tested them out by inoculating healthy 
out-patients from the secondary eruptions of his 
syphilitic patients, and soon proved that Ricord 
was wrong. He published his results in The 
Lancet early in 1837, and no one seems to 
have been in the least horrified at his method 
of proof. 

Wallace had a very original mind. He was 
extremely interested in dermatology and started 
the first skin hospital in the British Isles in 1818. 
He was an Ulster man, born at Downpatrick 
in 1791, and was appointed surgeon to Jervis 
Street Hospital in 1815. He was a contemporary 
of Colles in Dublin, and a bitter rival. When 


Colles’s historic work on syphilis appeared, in 
which the famous ‘law’ that a syphilitic child 
could not infect its mother was stated, Wakley 
of The Lancet sent the book to Wallace to review. 
This review was a savage onslaught, for Wallace 
believed that Colles had jumped his claim, and 
that he was the original discoverer of the ‘ law’. 
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He died very tragically of typhus in the winter of 
the same year (1837), so the controversy died 
with him. But probably he was unjust to Colles, 
for when one is teaching students, or talking to 
professional brethren, especially in a small city 
like Dublin, one’s views get disseminated, the 
thing is in the air, and the first to print an observa- 
tion gets the credit for it. 





Fic. 141.—Abraham Colles (Pusey). 


Ricord, great man though he was, never quite 
admitted that he had been wrong about the non- 
infectivity of secondary lesions. He refused to 
accept Wallace’s results, when they were brought 
to his notice. But the controversy over these 
auto-inoculations started another very curious 
episode in the history of the disease. 

Soft sore by now had become more or less 
recognized as somewhat different from hard 
chancre. Ricord himself had noticed that it was 
very readily inoculable all over the body, that it 
caused no constitutional symptoms, and that it 
could be cured by topical applications. But he 
still thought it was syphilitic. 

In spite of this, Bassereau the elder stated in 
1852 that, in his opinion, ulcus molle and syphilis 
were two distinct diseases. But the great Ricord 
would have none of this. He maintained the 
unity of the two diseases obstinately up to the 
time of his death ; and his prestige was so great 
that his opinion swayed the French medical 
world, and even affected the English. 

The importance of this historically is that a 
very curious line of treatment developed from it 
called syphilization. 

Jenner, it was pointed out, prevented small- 
pox by vaccinating with cow-pox. Therefore, 
why not try to prevent, modify, or cure syphilis 
by inoculation with the pus of soft sore, which 
according to Ricord, was an attentuated variety 
of syphilis! 
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SYPHILIZATION 


This line of treatment was started by Monsieur 
Auzias-Turenne about 1850. His method was to 
inoculate his patients with pus from a soft sore, 
starting on the trunk and re-inoculating from each 
fresh sore again and again, ending up on the 
thighs and arms. 

In this way the sores grew smaller and smaller, 
until eventually they ceased to take. The victim 
was then thought to be immunized, or, if he were 
a syphilitic already, he was supposed to be cured, 
The process took on an average six months. 

Auzias-Turenne suggested that prostitutes 
should be protected in this way, and anyone else 
liable to contract syphilis. If one had already, 
unfortunately, got the disease it was supposed to 
shorten treatment, and to prevent late recurrences, 
He was such an enthusiast that he ignored the 
fact that there was an element of danger in this, as 
there was always the chance that a healthy person 
might get active syphilis by mistake. It was the 
same risk, of course, that people took who were 
purposely inoculated with the active virus of 
small-pox in the eighteenth century, before 
Jenner introduced vaccination in its place. But 
if the theory was correct it seemed quite a reason- 
able procedure. 

The Auzias-Turenne treatment was tried at the 
London Lock Hospital by Coulson in 1865, butit 
was quickly abandoned as useless. He found it 
practically impossible to re-inoculate syphilitics 
from mucous patches, and that inoculations from 
soft sore had no appreciable effect on the disease. 
Other observers found also that, after as many as 
three hundred inoculations, there was no immu- 
nity ; and gradually the treatment fell into disuse. 

Auzias-Turenne, however, vehemently main- 
tained and supported his views before the Medical 
Societies of Paris until the time of his death about 
1878. He was fanatical on the subject. After 
his death it was found that his whole body was 
covered with the scars of experimental inocula- 
tions he had done on himself—a pathetic proof 
of his faith in his own treatment. 

So ended a curious and almost forgotten page 
in the history of this protean disease. 


LAZAR HOUSES 


And now I should like to go back a little 
historically. You will remember that, when 
syphilis burst upon Europe, panic methods of 
segregating the victims, such as those tried in 
Paris and Edinburgh, proved how unprepared 
the world was to cope with the disease. 

England, however, was more fortunate than 
most countries, for England had a large number 
of lazar houses built by the pious for the treat- 
ment of lepers—the one type of patient medieval 
hospitals would not admit. 

Hospitals, as you know, were then really 
religious houses where the monks looked after 
the sick. These hospitals were attached to the 
monasteries ; and in them the sick, the halt, and 
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the blind were admitted and cared for without 
distinction—all except the lepers, for medieval 
Europe had a profound horror of lepers. Instead, 
for them, wandering along the highways with 
their begging bowls and rattles, special lazar 
houses were erected close to the monastery gates ; 
and there at sundown the real lepers, as well as 
the men covered with the foul ulcers of untreated 
scabies, the victims of lupus and rodent ulcer— 
all loosely diagnosed as lepers—were segregated. 

Outside each lazar house were two large 
wicker baskets filled with rags, tow, wool, hay, 
etc., and with the contents of these baskets the 
patients wiped their sores before admission. 
The baskets were called Les Loques (French for 
rags), the patients were also called Les Loques, 
the ragged ones, and the lazar houses in Norman 
England, by transference of idea, came to be 
known as Les Lock in consequence. 


Lock HOospPITALS 


Towards the middle of the fifteenth century, 
leprosy was rapidly declining in Europe. This 
was particularly so in England, and when syphilis 
started, naturally the almost empty lazar houses 
were turned over to the use of venereal disease. 
It was in this way that the name ‘ Lock’ became 
associated with syphilis. 

When, however, the monasteries were sup- 
pressed in the reign of Henry the Eighth, the 
lazar houses went with them, and most of these 
were converted into barns or business premises. 

St. Bartholomew’s Hospital, however, was 
allowed by its charter to keep seven of these 
lazars, locks, or outhouses as they were called. 
They ranged from Mile End in the East to 
Hammersmith in the West, from Southwark in 
the South to Finchley in the North. And Thomas 
Vicary, as the resident surgeon in 1552 at the 
hospital had to visit and treat the patients. That 
they were badly needed is evident from William 
Clowes’s statement twenty-five years later that 
of every twenty patients at St. Bartholomew’s 
fifteen were syphilitic. But in spite of this need, 
because of the cost of upkeep, the number of 
lazars in use gradually fell, until in 1621 only 
two were left: The Lock for men in Kent 
Street, Southwark, and the ‘ Spital’ for women 
in Kingsland. Each had thirty beds and the 
surgeons were paid {4 a year as salary. By 1682, 
however, the salary had been raised to £30 a year, 
a house, and £50 per annum for medicines. 

The posts at these Locks were always held by 
the two senior assistant surgeons to St. Bartholo- 
mew’s ; and Percivall Pott is said to have broken 
his leg returning to St. Bartholomew’s from the 
Lock Hospital in Southward. 

The two Locks were costing Bart.’s £700 a 
year in 1754, just at the time when the three 
great new blocks were being built at Smithfield, 
and the hospital was very hard pressed for money. 
_ Amotion to close down the Locks was accord- 
ingly put before the Court of Governors. It 
was defeated. 
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But it was again brought forward in 1760; 
and this time it succeeded. The two Locks 
controlled by St. Bartholomew’s for several 
hundred years ceased to exist as such, and wards 
were allocated to the treatment of venereal 
disease in the hospital itself, thus following the 
custom of St. Thomas’s Hospital, which had 
always had venereal wards. 


WILLIAM BROMFIELD 


Fourteen years previously, however, William 
Bromfield, a surgeon at St. George’s Hospital, 
became greatly exercised over the rapid increase 
in venereal disease in the West End of London. 
He decided something must be done, and after 
consulting the Princess Royal, to whom he was 
surgeon, he got around him a number of distin- 
guished and philanthropic gentlemen, and started 
the present London Lock Hospital on July 4, 1746. 
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FIG. 142.—William Bromfield, founder of the London 
Lock Hospital. (From the original portrait in the Hospital 
Board Room.) 


They bought a house below St. George’s 
Hospital on a ninety-nine year lease for £350 
from Sir Robert Grosvenor, and started their 
hospital with a subscription list amounting to 
£138 1s. 6d. That it was badly wanted is shown 
by a comment in the report for 1758 which says 
that of the four hundred and forty-two patients 
admitted in that year over “one hundred were 
married women, some with infants sucking at the 
breast, many of whom were admitted by the weekly 
committee without any recommendation, almost 
naked, penniless, and starving ”’. 
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When the hospital was founded in 1746 near 
Hyde Park Corner, it was on open ground infested 
by footpads on the outskirts of London ; but by 
1842, when the lease was due to expire, it was 
surrounded by the mansions of Belgravia, and 
the Grosvenor Estate, therefore, refused to renew 
its tenure. 

The Governors accordingly decided to buy 
a freehold. That was why they moved to Harrow 
Road, where they bought from the executors of 
Mrs. Siddons, the actress, her cottage and four 
acres of ground on Westbourne Green. Here 
they built the present hospital, and a few years 
later opened their out-patients’ department in 
Dean Street. Incidentally it should be noted in 
passing that -Dublin founded its Lock Hospital in 
1755, Glasgow followed suit in 1805, and both 
these institutions are still working. 

We now approach times that are more familiar 
to us. Jonathan Hutchinson, in 1863, drew 
attention to his triad in congenital syphilis: 
eighth-nerve deafness, Hutchinson’s teeth, and 
interstitial keratitis. 

Fournier in Paris had by then assumed the 
mantle of the great Ricord, and it was he who 
popularized the belief that the disease could be 
cured without severe salivation. He stressed the 
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point that treatment should be slow, intermittent, 
and spread over at least two years ; and taught that 
marriage was not safe for five years after infection. 
Hutchinson strongly urged the same views in 
England, and it is to the influence of these two 
great men that the short intensive treatment 
previously in vogue came finally to be condemned. 

But, of course, the two-year treatment was 
slow; secondary signs disappeared tardily, and 
tertiary sequelae, or what Hutchinson called 
“reminders ”’ were very frequent. For this 
reason the proportion of hospital patients suffering 
from syphilis was much higher in Victorian times 
than it is to-day. 

At St. Bartholomew’s, for instance, in 1879, 
according to Acton, 48 per cent of Paget’s 
out-patients were venereal. We can therefore 
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understand Osler’s remark that if you knew your 
syphilis you knew your medicine, for physicians 
up to the year 1900 had to be very ‘ syphilis- 
conscious’ because they had nothing but their 
clinical sense to guide them—the spirochete was 
still undiscovered and the Wassermann unknown, 

That was the end of an epoch, and it brings 
us logically to the end of the early history of 
syphilis. But it is sobering to think that in spite 
of all the vaunted progress of the nineteenth 
century, if Vicary had visited any venereal 
hospital in 1900, he would have been familiar 
with practically every treatment given. 

For all the great advances have been crowded 
into the years from 1905 until to-day. 

And the end is not yet. 

For, if there is anything in recent experi- 
mental work, we may be on the verge of treat- 
ments even more revolutionary than those of the 
last forty years ; and it is possible that this curse 
on humanity may eventually become merely a 
memory of :— 


“Old unhappy far-off things 
And battles long ago ”’. 
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SOME EXPERIENCE OF REPARATIVE SURGERY IN THE 
MIDDLE EAST 


WITH A SHORT REVIEW OF 


1200 CASES TREATED DURING 


THE LAST TWO YEARS 
By Major MICHAEL C. OLDFIELD, M.B.E. 


HON. ASSISTANT SURGEON, THE GENERAL INFIRMARY AT LEEDS 


A BRIEF review has been made of the first 1200 
cases treated by a Maxillo-facial Unit in the Middle 
East. Most of the patients were wounded during 
the Syrian, Libyan, and Tunisian campaigns, and 
had received preliminary first-aid or primary 
treatment before arriving at this unit. However, 
in the early part of the campaign which started at 
El Alamein, a number of battle casualties arrived 
within 24-48 hours of receiving their wounds. 
Many of the recent patients have been evacuated 
by air and their condition on arrival and subse- 
quent progress has been notably better than in the 
case of similar casualties from the early Libyan 
and Syrian battles where evacuation took 5—10 days 
and was made by motor ambulance and train. 


CAUSES OF INJURY AND DEFORMITY 


Cases 





Gunshot wounds 456 
Burns 190 
Accidents 452 
Disease, new growths, etc. 102 

Total 1200 


Even though the Middle East has been the 
most active theatre of war for British troops 
during the last two years, the proportion of 
accident cases to battle casualties has been 
remarkably high. 

Anesthetics.—Intratracheal anesthesia, in- 
troduced by Dr. Magill and so ably practised by 
Capt. A. W. Raffan and Capt. F. G. Mackintosh 
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for my unit, has made facial and jaw operations 
much safer for the patient and the work of the 
plastic surgeon has been simplified. In the 
majority of cases a preliminary induction has been 
performed by the intravenous injection of sodium 
pentothal (usually about 0:25 g.). Not only is 
this method of induction a great boon to the 
patient, but some such quiet induction is abso- 
lutely essential for a patient who requires repeated 
anesthetics for a ‘multiple stage’ plastic repair. 
When for some special reason, such as a chest 
complication, local anesthesia was used, it was 
always preceded by heavy premedication—for 
instance, morphia (gr. 3) and hyoscine (;3,5 gr.) 
one hour before the operation and intravenous 
morphia (gr. 4 or }) given in the theatre before 
the operation started. Continuous intravenous 
pentothal is rarely suitable for plastic surgery of 
the face. 

Dressing of Wounds.—If plastic surgery is 
to be undertaken amongst battle casualties, it 
must be associated with a rigid technique of 
wound dressing. The technique of dressing is 
nearly as important as that of the operation ; 
unless stringent precautions are taken hemolytic 
streptococci and B. pyocyanei will work havoc 
in a ‘ plastic ward’. It is significant that these 
organisms are rarely present in the wound before 
a patient is admitted to a hospital. If, however, 
the wounds of battle casualties are swabbed after 
being dressed for some time in a general hospital 
the majority are found to be infected by hemo- 
lytic streptococci and B. pyocyanei. If the ritual, 
so lucidly expounded by Colebrook and his 
-colleagues, is carred out, the fear of streptococcal 
infections will cease to exist. Whereas the 
majority of streptococcal infections can be con- 
trolled by soap baths and the use of the sulphon- 
amide drugs or penicillin, infections by B. 
pyocyaneus appear at present to be almost 
unassailable. 

Classification of Plastic Operations.— 
In order to give an outline of the methods of 
plastic repair which we have used in the treat- 
ment of the common types of deformity which 
occurred during the recent Middle East cam- 
paigns, we decided to classify them under the 
following headings :— 

I. Face.— 

a. Nose. 

b. Orbit. 

c. Cheek. 

d. Lips, mouth, and chin. 

e. Ear. 

f. Fractures of the mandible and maxilla. 
g. Fractures of the malar bone. 

. Neck, trunk and genitalia. 

. Hand and upper extremity. 

. Lower extremity. 

. Burns. 

. Repair of fistulous openings. 

Most of the procedures adopted have been 
based upon classical and well-established methods 
described and perfected by such doyens of plastic 
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surgery as Gillies, Kilner, Mowlem, De Vilray 
Blair, and Brown. Although small modifications 
of technique have been added from time to time, 
so few of the essential procedures have been 
in any way original that detailed description of 
operative technique has been omitted. 


METHODS OF TREATMENT 


TABLE SHOWING THE ROUTINE METHODS OF PLastic 
REPAIR IN THE I200 CASES UNDER REVIEW 


I. Free grafts.— 


a. Skin: 
Razor 252 
Wolfe 51 
Dermatome 9 
Pinch 83 
er 395 
b. Bone: 
Mandible 8 
Malar 9 
Supra-orbital margin 2 
Nasal bridge 19 
— -— 
c. Fascia I 
— 434 
2. Tubed Pedicles 25 
3. Open Flaps.— 
a. Direct 3 
b. Transferred via hand or wrist 4 
4. Local Plastic Operations to Face (e.g., 
Rotation flap, scar excision, etc.) 270 
- Nose Reconstruction by Forehead Flap 14 


An 


- Nose Repair (e.g., manipulation of nasal 
fractures—nasal re-fractures and _ re- 
arrangement of displaced tissues of nose) 108 


7. Malar Replacement 43 
8. External Pin Fixation.— 

a. Mandible 18 

b. Malar 12 


9. Various Jaw Operations (e.g., sequestrec- 
tomy, manipulation of fractures, treatment 


of dental cysts, etc.) 235 
10. Repair of Fistule 37 
11. Upper Extremity—skin-grafts and other 
plastic operations IOI 
Including : 


a. Webbing of axilla, repaired 
by dermatome or thick 
razor grafts associated with 


a modified ‘Z’ plastic 6 
b. Direct flaps 10 
c. Abdominal tubed pedicle to 

hand or fingers 4 
d. Wolfe grafts to palmar sur- 

face of hand or fingers 17 


e. Dermatome and razor grafts 
to back of hand and finger 


webs 23 

12. Lower Extremity—skin-grafts and other 
plastic operations 120 

Including : 

a. Razor grafts 49 

6. Abdominal tubed pedicles 9 

c. Direct flaps 7 

1. FACE 


Three hundred and forty-six battle-casualty 
wounds of the face have been treated between 
August, 1941, and August, 1943. In 129 cases 
there has been so much tissue lost that skin- 
grafting, bone-grafting, or other types of radical 
plastic repair were required ; whereas in the 217 
other cases the tissue loss has been slight and 
only minor plastic procedures, such as scaf 
excision or a simple local flap operation were 
required. It is our impression that the gunshot 
wounds of the face that heal the quickest are 
those that have had the least operative treatment 
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in the Forward Area. Treatment in the Forward 
Area will always be the best possible under the 
existing circumstances, which those at the Base are 
never in position to judge, much less to criticize. 





FIG. 144.—Recent gunshot wound of face sustained 
at El Alamein. 


A few suggestions, however, for the type of 
treatment to be aimed at in the Forward Area, 
if conditions allow, may be permissible :— 

a. Cleanse the wound thoroughly with hydro- 
gen peroxide, saline, acriflavine (I-1000), or soap 
and water, under an anesthetic if necessary. 

b. Never excise a facial wound. Never 





Fic. 146.—Reconstruction of nose by ‘up and 
down’ forehead flap (Gillies). 


perform secondary suture upon a facial wound 
before it has healed. 

c. Save the bony framework and contour 
supports of the face, even if they are quite loose ; 
only sacrifice a bony fragment if it is completely 
detached from all the surrounding tissues. 

d. If there has been any skin-loss, pack the 
wound with equal quantities of sulphanilamide 
and sulphathiazole powder and leave it unsutured. 
Use tulle gras as a dressing. 

é. If there has been no skin loss and the wound 
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is recent, i.e., within twelve hours, after thorough 
toilet insert fine silk stitches which take small 
bites of the skin edge; remove these stitches 
within three days. 





Fic. 145.—The scar and deformity which occurred 
after ‘natural healing’ without any operative inter- 
ference. 


f. In the face, never insert a few big stitches 
under tension. They lead to serious septic 
complications and will be followed by an irrepar- 
able scar with ‘ cross-stitch marks’ which will 
remain as a disfigurement for life. 

On arrival at the Base hospital, practically all 
battle-casualty wounds of the face are infected, 





FIG. 147.—Nose repair pd ‘up and down ’ forehead 
ap. 


and it is advisable to apply daily dressings of 
sulphanilamide and sulphathiazole powder, tulle 
gras, and saline until the wounds have healed. 
Sulphonamide drugs were not given by mouth at 
this stage unless there was evidence of spreading 
local or general infection. Secondary suture of 
an unhealed facial wound is, in our opinion, a 
major surgical blunder. (Figs.'144, 145.) We 
have never seen a satisfactory result following 
such a procedure, but have been astounded on 
many occasions by the simplicity of the repair 
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required if time is allowed for the wound to heal 
without interference. 

a. Nose.—A total of 135 patients with 
injuries of the nose have been treated during 
the previous two years. 

1. Deficiency or Loss of Skin Covering of 
Nose (14 cases).—When the skin loss has been 
considerable a forehead flap repair has always 
been used. A classical ‘up and down’ Gillies 
flap has been used on most occasions, though 
sometimes when the forehead bay is wide and 
high, an oblique one may be preferable. (Figs. 
146, 147.) Lining for the new nose is supplied 





Fic. 148.—Airman with severe facial burns, show- 
ing typical eyelid deformities. 


by inturned local flaps. Repair of the nose by the 
use of a tubed pedicle from the arm or abdomen 
supplies, it is true, a protrusion in the centre of 
the face; the resemblance to a nose, however, 
of these bizarre appendages is often remote and 
a tubed pedicle was not used if the forehead 
was available. 

2. Defect of Nasal Mucosa.—Five cases with 
nostril stenosis have been repaired by thin 
Thiersch grafts, applied on stent moulds. In 
two cases in which there was complete atresia 
of one nostril, and no airway at all on one side, 
a new airway was supplied by this means. It 
is most important to maintain these new channels 
in a distended condition for some months by the 
use of hollow dilators made of acrylic resin. 

3. Nasal Bridge Depressions—In 19 cases 
bridge defects have been repaired by suitably 
carved iliac bone-grafts, inserted through colu- 
mella-splitting or intercartilaginous incisions. 

4. Nasal Deformities without Tissue Loss.— 
A total of 108 of these cases have been repaired 
by re-alinement of displaced skin, cartilage, and 
bony framework. Recent fractures with lateral 
displacement can be repaired easily by manipula- 
tion if seen within a week of the injury. The 
manipulation is carried out in three stages accord- 
ing to the technique described by Gillies and 
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Kilner: (i) Disimpaction and eversion of the 
comminuted nasal process of the maxilla op 
each side, using Walsham’s forceps. (ii) The 
septum is straightened and the bridge line 
corrected by Ashe’s forceps, one blade bei 
inserted into each nostril. (iii) The nasal pro- 
cesses are then pressed inwards and the nose 
straightened. 

b. Orbit.— 

1. Bony Margin (2 bone-grafts to supra- 
orbital margin; 9 bone-grafts to infra-orbital 
margin).—If the bony framework of the orbit was 
defective it was replaced by a suitably shaped 





Fic. 149.—After razor grafting all four lids. 


bone-graft from the iliac crest. For repair of the 
supra-orbital margin an incision in the eyebrow 
was used. For the infra-orbital margin, if there 
was no scar line present on the cheek, a temporal 
incision was made behind. the hair line, the skin 
of the cheek was undermined, and a suitable 
pocket made to hold the graft. 

2. Eyelids (35 cases—39 razor grafts, 11 Wolfe 
grafts, 27 local flap repairs).—Eyelids were 
repaired by razor grafts fixed in position by a 
stent mould which was secured by silk sutures 
tied over it (McIndoe). (Figs. 148, 149.) 

Marked over-correction is required when 
razor grafts are used to repair ectropion of the 
lids due to severe burns. The grafts should be 
twice the width of the apparent skin loss. This is 
attained by wide relaxation and by imbedding the 
mould in a shallow cavity. The necessary over- 
correction is only possible when upper and lower 
lids, on the same side, are grafted on separate 
occasions, and we believe that tarsorrhaphy 1s 
advisable in most cases. Grease massage 18 
started about ten days after the operation, when 
the wound has healed, to reduce contracture and 
prevent ‘ puckering ’ of the graft. 

Certain minor degrees of lower eyelid defi- 
ciency or deformity may sometimes be repaired 
successfully by an Imre’s advancement and 
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rotation of the same lid, or by a Tripier’s flap from 
the opposite lid. Eyebrow losses were repaired 
by Wolfe grafts from the same post-auricular 
region or by using hairy temporal flaps, the 
pedicle of which contained branches of the super- 
ficial temporal artery. Eye-socket defects were 





Fic. 150.—Loss of left half of lower lip and cheek 
due to gunshot wound. Repair by open abdominal flap 
turned over to form lining and covering. 


replaced by epithelial inlays buried on disc- 
shaped stent moulds. In two cases ptosis of the 
upper lid was repaired satisfactorily by shortening 
the levator and tarsus by a modification of the 
von Blascovic operation. 

c. Cheek ( 11 cases of extensive cheek repair).— 
The skin of the cheek may be replaced in various 
ways, depending upon the site and extent of the 
loss. In the most extensive, when nearly the 
whole of the cheek is missing, an abdominal tubed 
pedicle has generally to be used. The disad- 
vantage of this method is that the colour and 
texture of the skin are never quite satisfactory. 
The central and upper parts of the cheek may be 
repaired more satisfactorily by a forehead flap with 
a temporal pedicle. In other cases a rotation 
flap may be used in conjunction with a Wolfe 
graft. The buccal lining of the cheek is replaced, 
when defective, by an epithelial inlay. (18 cases.) 

The contour and the bony framework of the 
cheek were repaired by suitably shaped iliac 
bone-grafts. The late results of free fat-grafts 
have been, in our experience, unsatisfactory. 
Iliac bone is readily accessible and can be carved 
to almost any shape and provides a reliable 
contour replacement for most regions of the face. 

d. Lips, Mouth, and Chin (113 cases).— 

I. Partial Losses (107 cases).—Small skin 
defects of the lip can be replaced by rotation 
of local flaps or by Wolfe grafting from the post- 
auricular region or upper arm. Loss of mucosa 
in either buccal sulcus was repaired by thin 
epithelial inlays, taken from the inner surface of 
the arm, and held in position by a stent mould, 
tray, and cap splint. The ‘ take’ of these inlays 
is almost certain, but it is essential to keep them 
dilated by suitable moulds for many weeks, as 
contracture will always occur unless precautions 
are taken to prevent it. 

VOL. XXXII.—NO. 126 
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If a triangular full-thickness segment of lip 
is required as well as red margin, the Abbe 
method is most satisfactory (2 cases). If visible 
red margin only is required a rectangular flap 
may be turned down from the under surface of 
the upper lip to replace the missing red margin 





FIG. 1§1.—Repair of left side of lower lip by open 
abdominal flap conveyed to the face on the opposite 
wrist. 





Fic. 152.—Gunshot wound of face with loss of the 
left half of the lower lip, repaired by open abdominal flap 
conveyed to the face on the right wrist. Red margin 
repaired by rectangular flap from the under surface of 
the upper lip. 


of the lower lip, or vice versa. Microstoma is a 
fairly common deformity amongst war casualties 
and can be repaired most satisfactorily by making 
a ‘Y’ incision at the corner of the mouth; the 
mouth is widened and the wound sutured in the 
form of a ‘ V’, the flap of mucosa at the corner 
being displaced laterally to line the angle. 

2. Complete Full-thickness Loss of Upper or 
Lower Lip (3 cases).—This deformity has been 
repaired in stages by an open abdominal flap 
conveyed to the face on the wrist. Finally, the 
red margin was taken as a direct flap from the 
under-surface of the opposite lip. (Figs. 150- 
152.) 

‘ 3. In 3 other patients the loss of the lower 
lip and chin was extensive but eae and 
I 
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these were treated by rotation and transposition 
of local submaxillary or submental flaps associated 
with epithelial inlays. 

e. Ear (Figs. 153-155).— 





Fic. 153.—Total loss of right auricle and oblitera- 
tion of external meatus. 





Fic. 155.—Iliac bone-graft inserted for repair of 
right auricle. 


1. External Meatus (1 case).—Atresia or 
stenosis of the external meatus was repaired, 
first by coring out a channel which was larger 
than the normal meatus and then applying a thin 
razor graft draped over a stent mould. After- 
wards the lumen was maintained by a hollow 
dilator for many weeks. 

2. Partial Loss of the Auricle (13 cases).— 
When the defect was wide, it was repaired by 
rolling forward a post-auricular flap and applying 
a dermatome graft behind this. When the defect 
was small, the available skin of the auricle itself 
was used to reform a normal-shaped, but rather 
smaller ear. It was often necessary in these cases 
to excise triangular segments of auricular cartilage 
to repair the framework. 

3. Complete Loss of the Auricle (3 cases).— 
May be replaced by a prosthesis or by a series of 
plastic operations depending upon the preference 
and circumstances of the patient. 

f. Fracture of the Mandible and Maxilla 
(322 cases).—Some of these had fractures of both 
mandible and maxilla, and in many there were 
two or more separate fracture sites in the mandible; 
in all 485 fractures have been treated. 
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Most of the treatment in these cases was 
carried out by the dental officers of the unit 
Major W. H. Roberts and Capt. R. S. Pook’ 
Classical methods, such as cap-splinting pa 





FIG. 154.—Epithelial inlay to repair external meatus. 


occasionally intermaxillary eyelet wiring, were 
used in the majority of cases. 


RESULTS OF TREATMENT OF 322 PATIENTS 
WITH FRACTURED JAWS 

; Cases 

Bony union with good occlusion 211 

Bony union with defective occlusion 17 
Without bony union with fibrous union 

or false joints 5 

Transferred before treatment completed 39 

Deaths 2 

Still under treatment 48 


Total 322 


The results of treatment by the methods used 
by Major Roberts and Capt. Pook seem to have 
been highly satisfactory, especially when it is 
realized that a high percentage of their patients 
have been referred to them because the fracture 
involved was of the ‘ difficult type’ and often 
complicated by sepsis. 

g. Malar Fracture (116 cases).—Depressed 
fractures of the malar bones appear to be fairly 
common injuries amongst soldiers in a mechanized 
army. In two years we have treated 81 of these 
cases. 

In the early stages, that is within about 10 
days of the fracture, the treatment is similar in 
most types of displacement. A temporal incision 
is made behind the hair-line and the temporal 
fascia is opened ; a Bristow’s or Kilner’s elevator 
is inserted deep to the fascia and passed under the 
body of the malar and often as far as the antrum. 
The bone is then elevated into its normal position, 
where it usually remains. In older cases it may 
also be necessary to make an incision in the upper 
buccal sulcus: the antrum is opened through the 
fracture line and the body of the malar and the 
infra-orbital margin are elevated through a com- 
bined buccal and temporal approach. 


2. NECK, TRUNK, AND GENITALIA 


a. Neck.—There were 33 cases with severe 
burns and gunshot wounds of the neck. In 
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battle-casualty burns the neck is usually involved 
and contractures and webbing quite often follow. 
Razor grafting for these is usually unsatisfactory, 
but it is sometimes required in the early stages 
for the treatment of a granulating wound. After 
the wound has healed, dermatome or Wolfe 
grafts of considerable size have been used with 
success in some of the contractures of the neck. 
However, in the most severe type with deep scar- 
ring and severe contracture, repair by means of a 
tubed pedicle, carried from the abdomen on the 
wrist, is the most reliable procedure. If nearly 
all the skin on the front of the neck has been lost 
it is usual to raise a tubed pedicle from each side 
of the abdomen. 

Of the gunshot wounds of the neck, there were 
only two in which the deep tissue loss of the 
anterior part of the neck was extensive, and both 
of these had laryngeal fistule. 

b. Trunk.—Twenty-five cases with primary 
skin loss of the chest, back, buttocks, and abdomen 
were repaired by _ skin-grafting. | Secondary 
defects which occurred after raising direct flaps, 
or very wide tubed pedicles, were also repaired 
by skin-grafting in 17 cases. 

c. Genitalia (15 cases, penis and scrotum 14 
cases).—Skin loss of the penis was repaired most 
satisfactorily by dermatome or thick razor grafts 
sewn into the defect and held in position by a 
layer of paraffin and flavine wool with a covering 
splint of cotton bandage soaked in collodion. 
The penis was then supported on an elastoplast 
sling across the thighs. Potassium bromide and 
chloral were given for three days before and after 
the operation. When the urethra was involved 
(2 cases) the urine was side-tracked by a pre- 
liminary suprapubic cystotomy. Repair of the 
scrotum, where the skin is remarkably lax, was 
performed by rotation of local flaps. 





Fic. 156.—Severe burn scarring of the hand with 
hyper-extensor deformities of the fingers. Treated by a 
direct double pedicle flap from the abdomen. 


3. HAND AND UPPER EXTREMITY 


There were 101 plastic operations to the hand 
and upper extremity. In the majority of patients 
treated, the deformity has resulted from deep 
burns Or gunshot wounds. Skin loss of the 
deltoid and shoulder regions was treated by 
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rotation of large thick scapular flaps to cover the 
shoulder and thick razor grafts were used to 
cover the raw areas left in the posterior scapular 
regions. Skin loss of the axilla following burns 
or gunshot wounds (6 cases) has been treated 
by dermatome or half-thickness razor grafting ; 
it was associated in some cases with a modified 
‘Z’ plastic. Skin loss of the front of the elbow 
or wrist, the inner side of the arm, forearm, or 
hand (10 cases), has been repaired by direct flaps 
from the side of the chest or abdomen (Figs. 156, 
157). It has been found that division of the 
base of the pedicle in two stages is advisable in 
most types of direct flap procedure. Under local 
anesthesia half the width of the pedicle has 
been divided and then, after a week or ten 
days, the remainder of the pedicle has been 
separated. Results have improved considerably 
since the adoption of this technique. 

Skin loss of the outer side of the arm, elbow, 
or forearm was repaired satisfactorily by a half- 
thickness razor graft or dermatome graft. The 
back of the hand is also provided with a sound 
skin covering by dermatome of half-thickness 
grafts in most cases. In about 90 per cent of the 
cases in which there is skin loss of the dorsum, 
free grafts are the most satisfactory, but in the 
remainder, when the scar is adherent to bone, the 
tendons are matted together or missing, and 
extreme hyperextension with subluxation of the 
metacarpo-phalangeal joints is present, a direct 
flap from the abdomen is advisable. This may be 
an open flap with a single pedicle or a ‘ bridge flap ’. 

The palmar surface of the hand was repaired 
by Wolfe grafting in 17 cases. It is important 
to use non-hairy skin from the abdomen or upper 
arm, and in many cases this is combined with 
rotation of a local flap. Flexor deformities of the 
fingers, when caused by contracture of the skin 





FIG. 157.—Severe burn contracture of back of hand 
treated by a direct abdominal flap. 


and palmar fascia, may be treated by Wolfe 
grafting with every confidence of success. Web- 
bing of the fingers is common after severe burns 
and is repaired by dermatome of half-thickness 
grafts held in position on stent moulds (7 cases). 
Tubed pedicles have been used in 2 cases for 
repair of the hand and in 2 cases for elongation 
of fingers with conical amputation stumps. 


4. THE LOWER EXTREMITY 


Operations for plastic repair of defects of the 
lower extremity numbered 120. Among these 
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there were 9 abdominal tubed pedicle repairs, 
7 direct flaps, and 49 razor grafts. Superficial 
skin loss of the calf or thigh is repaired by half- 
thickness razor grafts, but if the scar is deep and 
adherent to bone, an abdominal tubed pedicle or 
direct flap from the opposite leg is necessary to 
ensure mobility of skin over bone, If a tubed 
pedicle is used, it is advisable to carry it down on 
the wrist or hand. In certain sites, direct flaps 
can be used to provide suitable skin covering ; 
much time is saved and strong weight-bearing 
skin with a base of subcutaneous tissue is provided. 
Such weight-bearing and friction areas where an 
open flap can be used are :— 

1. Buttock, using the wrist as intermediary 
for an open abdominal flap. 

2. Tendo achillis region, using a direct flap 
from the front of the opposite thigh with the 
patient in the ‘ tailor position ’. 

3. Inner side of heel or sole, direct flaps from 
the opposite calf. 

4. Outer side of the foot, direct flap from the 
opposite thigh or calf. 


5. BURNS 


A total of 190 cases of recent and old burns 
have been treated ; 74 burns were due to enemy 
action, while 116 were accidental. The majority 
of the severe burns were caused by petrol accidents. 
Associated with the usual treatment for primary 
shock, a plasma infusion was given to all severe 
burns in which the hemoglobin was over 100 
per cent; it is usually advisable to start a con- 
tinuous plasma infusion before ‘ cleaning up’ 
and to continue it during the process and after- 
wards, until the hemoglobin level reaches about 
95 percent. ‘ Cleaning up’ must be gently done 
under a very light gas and oxygen anesthesia, and 
the patient should be conscious before leaving 
the theatre. Whenever the burns are extensive, 
two or three people should work at the same time 
on different areas, to shorten the duration of the 
anesthesia. We consider blood transfusion with- 
out venesection to be dangerous in the early 
stages, but obligatory in the later stages when there 
is sepsis and secondary anemia. Weekly trans- 
fusions are often necessary at this stage to maintain 
the hemoglobin at about 70 per cent. If very 
extensive raw areas are present, razor grafting 
during a continuous blood-drip transfusion, may 
be a life-saving measure at this juncture. 
Homografts have been used as a temporary 
dressing for this type of case on 15 occasions, with 
apparent success in 12. Venesection may have 
a place in the treatment of the apparently hopeless 
case in the stage of the so-called ‘ toxemia of 
burns’. It is offered merely as a suggestion, 
because we have only used this method on one 
occasion, but the effect was quite dramatic. 

Salt.—In the summer months all our patients 
with severe burns receive 15 gr. of sodium 
chloride three times a day, and they are also urged 
to drink at least 5 pints of fluid a day to prevent 
“ heat-exhaustion ’. 
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Dressings.—The correct dressing for ap 
extensive burn is still a matter of opinion and the 
ideal dressing is still to be discovered. There 
is no doubt that the widespread use of sulphan- 
ilamide powder and tulle gras has improved the 
results of burn treatment. There can be little 
doubt that air evacuation of severely burned 
patients has also played a major part in the saving 
of many lives in recent months. Patients travel 
more comfortably if most of the burned areas 
are covered with plaster-of-Paris, over the 
sulphanilamide and tulle gras. A closed plaster, 
however, should never be applied over burned 
hands. The minimum of dressing (i.e., sulphan- 
ilamide powder and tulle gras only) is advisable 
as a covering for the fingers, so that active 
movements may never cease. The practice of 
bandaging two or more fingers together is to be 
deprecated. Although hands and _ faces are 
never tanned nowadays, the use of triple dye 
for superficial but extensive burns of the trunk 
may sometimes prove valuable. 

On arrival at the Base, the first object of local 
treatment is to avoid painful dressings and to 
prevent or eradicate infection of the raw areas 
by hemolytic streptococci. If there has been 
extensive skin loss the ultimate aim is to prepare 
the patient and his raw areas for skin-grafting. 
These objects appear to be attained most satis- 
factorily by some daily bathing procedure such 
as :— 

a. Saline baths for the hands. 

b. Saline irrigation of the face, using a 
reservoir, irrigation tube, and a ‘Gillies burn 
collar ’. 

c. Immersion baths for the legs, arms, and 
trunk. Soap and water is preferable to saline 
when the areas are covered by sloughs or are 
infected by hemolytic streptococci. 

Immersion of the whole body of a severely 
burned patient may be extremely dangerous if 
carried out too early, i.e., during the first, second, 
or third week. We have seen severe dehydration, 
protein loss, and toxemia following too early 
bathing. 

It is wise to start baths on alternate days, and 
to watch the effect of this before starting daily 
immersion. This does not apply to hand baths, 
which should be started after the first 24-48 
hours; active movements of all joints of all 
fingers are started at once, both in the baths and 
between them. (Figs. 158, 159.) 

Burns of the Back.—Patients with extensive 
burns of the back of the trunk and legs should 
be nursed in the prone position on a sorbo 
mattress. Extensive trunk burns, and especially 
those of the back, are extremely dangerous. In 
the four burn patients who died, the back of the 
trunk was involved in each. 


Eyelids.—When both eyelids are burned, — 


early razor grafting and tarsorrhaphy under | 
anesthesia may be required as an emergency 
to prevent corneal ulceration and blindness. 
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REPARATIVE SURGERY 


or scarred areas near the lid margin must be 
incised, the lids freed, and the elliptical raw areas 
thus produced are grafted. Only: in this way 
can the lids be approximated without tension on 
the tarsorrhaphy stitches. The patient must be 





Fic. 158.—Hooped exerciser. Finger exerciser. A 
padded anterior cock-up splint is provided with a metal 
hoop hinged at the level of the wrist and adjustable in 
position by two finger screws. The patient’s fingers can 
be exercised in most positions by altering the position of 
the hoop. The fingers are attached to the hoop by 
elastic bands and wash-leather slings. 


warned to use grease and massage for three 
months after the burned areas have healed. It is 
also important to support the limb when depend- 
ent by firm bandaging, otherwise multiple 
subcutaneous hemorrhages will occur and chronic 
cyanosis with small areas of ulceration may 
follow. 


RESULTS OF TREATMENT OF 190 CASES 
OF EARLY AND LATE BURNS 


Cases 
a. Returned to unit 104 
b. Evacuated to United Kingdom or 
South Africa 63 
c. Still under treatment 19 
d. Deaths 4 
Total 190 
6. “THE THREE-LAYER REPAIR ” 
OF FISTULE 


The general principles to be adopted in the 
repair of fistulz are similar wherever they occur. 
To be certain of occlusion, a fistulous tract should 


TYPES OF FISTULA TREATED 


Cases 


. Bucco-nasal 

. Bucco-antral 
Naso-cutaneous 
Orbito-nasal 
Mastoid 
Frontal sinus 

. Urethral 

. Laryngeal 
Parotid 


il 


PRA AO SA 
een oof 


Total 44 


be repaired by accurate definition and suture of 
three layers. If the fistula is from a mucosa- 

ed viscus to the surface, the mucosa, an inter- 
vening layer of connective tissue, and finally the 
skin, are defined and three separate layers are 


sutured. Inside the abdomen, if two viscera are 
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communicating, the wall of each is defined, 
sutured, and an intervening layer of omentum is 
used to separate them. If the omentum cannot 
be brought down on a pedicle with its own blood- 
supply, a sheet of omentum is excised and applied 





FIG. 159.—Finger exercises. Elastic finger and wrist 
for extensor deformities. The plaster slab was hinged on 
the back of the wrist and a section of bicycle tyre was 
incorporated in the plaster. Metal antlers were also 

« incorporated for the attachment of rubber bands for finger 
exercising. 


over the wall of each viscus as a free omental 
graft. This ‘three-layer’ principle has been 
employed successfully in 37 cases with various 
types of fistule in our plastic surgery of the past 
two years in the Middle East. 


COMPLICATIONS 


1. Sepsis.—All battle-casualty wounds have 
been infected to a varying degree, but, as most 
of the wounds were inflicted in the comparatively 
sterile environment of the desert, the septic 
complications have been relatively benign. Most 
have responded well to ordinary treatment by the 
sulphonamide group of drugs and a very restricted 
quantity of penicillin. Hzmolytic streptococcal 
infections acquired after the patients have 
reached the various Base hospitals have been 
disappointingly high. 

2. Secondary Hzemorrhage.—Seven cases 
of secondary hemorrhage have been treated. 
Nevertheless, it appears that there has been a 
much lower incidence of secondary hemorrhage 
associated with the Middle East jaw injuries in 
this war compared with those in Flanders in the 
last war. This is assignable to the reduced 
incidence of severe sepsis. Both external carotids 
have been tied in the 4 cases where there was 
bleeding from inaccessible parts of the face. 
Bleeding stopped immediately, but on one 
occasion a partial right hemiparesis and temporary 
aphasia followed. This case is important, as 
perusal of the literature would suggest that 
ligature of both external carotids is an absolutely 
safe procedure. As in this patient the bifurcation 
of the carotid and the facial branches were clearly 
defined on each side before the external carotids 
were tied, embolism through the internal carotid 
seems the most likely explanation. The aphasia 
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and the hemiparesis disappeared completely 
after about one month and the patient returned 
to his unit as a fit man. We believe that hemi- 
plegia following even common carotid ligature is 
comparatively rare in young patients, but when 
it occurs it may be due to embolism* in some 
cases and not always to primary capillary anemia. 
In another patient, however, attacks of respiratory 
spasm were almost certainly due to an error in 
surgical technique, the right superior laryngeal 
nerve having been included in a ligature around 
the external carotid. 


TYPES OF PATIENTS TREATED: IN RELATION 
TO OCCUPATION,- NATIONALITY 





AND SEX 
Cases 
Males.— 
British and Empire : 
Army, Navy, Air Force, and 
Merchant Navy 1085 
Allied Nations 44 
Prisoners of War: 
German 15 
Italian 35 
Females.— 
W.A.A.F.’s, A.T.S., Nursing Ser- 
vices, etc. 21 
1200 
RESULTS IN THE FIRST 1200 PATIENTS 


TREATED BY No. 2 MAXILLO-FACIAL UNIT 
IN THE MIDDLE EAST 


Cases 


Returned to unit fit for duty 862 
Evacuated to United Kingdom or 
South Africa 190 


Transferred to other Special Centres 
(e.g.. Neuro-surgical, Orthopedic, or 
Genito-urinary) for treatment of 


associated injuries 40 
Still under treatment 100 
Deaths 8 

Total 1200 


One of the 8 patients who died had crush 
anuria, 3 had gunshot wounds of face with 
multiple associated injuries, and 4 died from the 
effects of severe burns which involved the back 
of the trunk as well as the limbs and face. Of 
these, 3 died during the first or second week from 
‘burn toxemia’, and as they were jaundiced 
before death they probably died from liver 
deficiency. The fourth died during the sixth 
week from sepsis which was a sequel, we believe, 
to too early bathing. 


DISCUSSION 


During the last few years some progress has 
been made in the treatment of the maxillo-facial 
type of war casualty. The main factors to which 
we ascribe this progress are :— 





*G. H. Makins [Brit. F. Surg., 1915, 3, 353] 
reported three cases in which hemiplegia was delayed 
and occurred 5, 11, and 15 days after ligature of the 
common carotid. Max Page described a case in 
which arterial embolism occurred on the fifth day, 
and caused partial hemiplegia. 
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a. Air evacuation has been increased and 
greatly improved. 

b. Improvement in the application of the 
sulphonamide group of drugs. 

c. The efficiency of the blood and plasma 
transfusion units in the Forward Areas. 

d. Intratracheal anesthesia with pentothal 
induction. 

e. External pin-fixation in the troublesome 
fractures of the mandible and malar. 


SUMMARY 


1. A preliminary review of the 1200 cases 
treated by a Maxillo-facial Unit in the Middle 
East during a period of two years is presented, 

2. A short survey of the methods used for the 
treatment of the commoner types of injury is 
given. 

3. Some impressions on the treatment of 190 
cases of severe burns are given. The back of 
the trunk was involved in all the four patients 
who died from the effects of burns. 

4. Rapid venesection of 33 pints and replace- 
ment by transfusion of fresh and stored blood 
was used in the treatment of one patient suffering 
from severe ‘burn toxemia’, associated with 
intractable vomiting and persistent hiccup. The 
patient recovered. 

5. The importance of air evacuation, burn 
centres, external pin-fixation for certain facial 
fractures, and a rigid dressing technique is 
emphasized. 

6. A short description is given of some of 
t? complications that have occurred amongst 
th °* patients; crush anuria and _ traumatic 
at sysms of the common carotid, femoral, and 
brachial arteries are mentioned. 


No bibliography has been included owing to 
the inaccessibility of works of reference. We 
should, therefore, like to acknowledge our grati- 
tude to all plastic surgeons and their original 
writings, and especially are we indebted to the 
works and teaching of Sir Harold Gillies and 
Mr. T. Pomfret Kilner. I am indebted to my 
colleagues, Major W. R. Roberts, Capt. M. H. 
Shaw, Capt. R. S. Pook, and to Capt. A. W. 
Raffan and Capt. F. G. Mackintosh, my anzs- 
thetists; also to my ward sister, Miss E. E. 
Seager, for her untiring devotion to her patients. 
Of all, perhaps, I owe the greatest debt of grati- 
tude to the loyal co-operation of my team order- 
lies, Cpl. C. G. Dowse, Ptes. G. Davies, J. T. 
Maltby, W. S. Morgan, A. T. Weymouth, and 
S. Bennett. I am grateful to Capt. G. D. 
Matthew for his help in the writing of this 
review. 

I wish to thank the Consulting Surgeons, 
Middle East, Major-General D. C. Monro and 


Major-General W. H. Ogilvie, for permission | 


to publish this brief review. 
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THE ABDOMINAL SURGERY OF 
WAR—A REVIEW OF OVER 1300 CASES* 


By GORDON GORDON-TAYLOR 


Tue heartening results of the treatment of 
abdominal injuries of war to-day have been 
attained not only through the admirable skill 
and judgement of the surgeons, but also thanks to 
the wondrous organization for blood transfusion 
throughout all the Services at home and on the 
seas, by the exploration and discriminating em- 
ployment of the now lengthy saga of sulphonamide 
drugs, and finally, owing to the foresight and 
wisdom of all who have so splendidly and co- 
operatively planned and administered from the 
Directorates of Medical Departments and Medical 
Headquarters of the various Services. The value 
of penicillin, especially for those injuries which 
accompany abdominal wounding, is inestimable. 

I would fain have dealt with some novel 
problem in this Hunterian Lecture ; in the words 
of Lucretius, “‘ tuvatgue novos decerpere flores ”>— 
it is pleasant to pluck fresh flowers. But to-day 
the exigencies of war, the travail of travel, and the 
ceaseless Sisyphean struggle against the head- 
long tide of Time preclude the contemplation of 
much else than that which pertains to war and the 
wholehearted prosecution of this great conflict 
to a successful conclusion, and towards the attain- 
ment of a lasting peace. With this self-confession 
and request for indulgence in my selection of a 
former theme I take comfort in the words of 
Sir Thomas Browne in the Dedicatory Epistle to 
Hydriotaphia (Urn Burial), written three hundred 
years ago: “‘ We are coldly drawn into discourses 
of Antiquities, who have scarce time before us to 
contemplate new things, or make out learned 
novelties ”’. 

Two years and more have elapsed since the 
delivery of my Bradshaw lecture which dealt 
with over 600 abdominal casualties in this ‘ total ’ 
war ; since that occasion through the kind offices 
of my many friends in this island I have been 
kept informed of many, perhaps most, of the 
abdominal injuries due to enemy activity over 
this land, and also of many of the abdominal 
wounds and lesions incidental to the activities 
of troops in training, or associated with the 
“black-out? and other circumstances of ‘ total 
warfare’. I have also collected and considered 
many of the abdominal injuries of naval warfare, 
and I have had opportunities to observe and even 
to operate in E.M.S. hospitals on some Army 
casualties in the later stages of their convalescence 
from abdominal wounds sustained in the Mediter- 
ranean area. 

Furthermore, a number of communications 
on this subject with amazingly low mortality 





percentages have recently appeared in the medical 
press. Some of these already published figures 
from Africa I have utilized for this Lecture ; on 
the other hand, save for purposes of comparison, 
I have not drawn upon the material presented 
by Major-General W. H. Ogilvie in his most 
valuable contribution published in a recent 
number of Surgery, Gynecology and Obstetrics. 
This comprehensive and beautifully written 
article on “‘ Abdominal Wounds in the Western 
Desert’ contains a characteristically charming 
tribute to those who worked under his xgis on 
both shores of the Mediterranean. His wizardry 
of words, his wealth of imagery, the abundance of 
his information, and the wisdom to be learned 
therefrom prompt the usage of those lines em- 
ployed long years ago by King Alcinous of the 
Pheacians to another great warrior-traveller in 
the Middle East, the mighty Ulysses himself : 
gol Sém: wev poppy éeméwv, evr Se ppeves eoOrAdu 


—Odyssey, Book XI, 367.+ 


It is chiefly around the comparative mortality- 
rate of operations for the abdominal wounds and 
injuries of this war before and since March, 
1942 (Bradshaw Lecture), that the interest of this 
lecture is centred. I confess that I had been a 
little envious of the fine percentage of recovery 
in abdominal cases reported from the Mediter- 
ranean area, and it was most stimulating to find 
how closely recent figures from E.M.S. sources 
and from abdominal casualties in H.M. ships 
capable of undergoing operation ashore approxi- 
mated those of the Army surgeons in Africa. 


Table I.—ABDOMINAL INJURIES 
OF TOTAL WAR 


Cases of abdominal injury reported 

in Bradshaw lecture, March, 1942 610 
Recovery 312 
Percentage recovery 51 per cent 


Table II.—ABDOMINAL INJURIES 
OF TOTAL WAR 


Total operations for abdominal in- 
jury under review since March, 1942 708 
Recovery 422 
Percentage recovery 60 per cent 
Improvement in recovery-percentage 


in the second period of war 9 per cent 


Table III.—ANALYSIS OF ADDITIONAL 
CASES SINCE MARCH, 1942 


Cases from E.M.S. hospitals, etc. 252 
Recoveries 156 
Percentage recovery 62 per cent 
Certain cases already published by 

Army surgeons in medical press 331 
Recoveries 198 
Percentage recovery 60 per cent 





* A Hunterian Lecture delivered at the Royal 
College of Surgeons of England, May 19, 1942. 


+ But upon thee is grace of words, and within 
thee is a heart of wisdom. 
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Table IV.—CERTAIN NAVAL ABDOMINAL 
CASUALTIES 


Operations ashore on Naval abdo- 

minal casualties received in H.M. 

ships §2 
Recoveries 32 
Percentage recovery 61°5 per cent 
Operations on Naval casualties for 

underwater explosion “fe 

Recoveries 36 
Percentage recovery 50 per cent 


THE CIRCUMSTANCES OF ABDO- 
MINAL WOUNDING 


The passage of time only adds to the number, 
variety, and multiformity of the circumstances 
of abdominal wounding; the mechanisms and 
environment of injury are as numerous “as 
autumnal leaves that strow the brooks in 
Vallombrosa”’. A certain amount of information 
was vouchsafed in my Bradshaw Lecture on such 
matters as the relationship of the abdominal 
injuries of ‘total’ war was to age, sex, preg- 
nancy, parturition, etc. The 6-cm. foetus recorded 
in that lecture is probably still the youngest 
authenticated victim of Hun ‘ hate ’. 

Two cases of abdominal injury have recently 
come under my notice where the victim has been 
in the pregnant state or the throes of parturition. 
In J. L. Stephen’s successful case a 7-month 
pregnant uterus was torn open by a large glass 
fragment; the child only survived three days. 
Not many months ago Valentine Blake, of 
Yarmouth, performed a successful operation for 
wounds of the feminine cecum produced by 
glass fragments from bomb blast during the 
earliest days of a woman’s puerperium. 

Some women have suffered injuries of abdo- 
minal structures peculiar to their sex; one 
patient, indeed, died of multiple injuries, including 
severe hemorrhage from the uterine artery. A 
girl of 17 fortunately recovered from abdominal 
damage, comprising nine perforations of the small 
intestine and lacerations of the right ovary and 
Fallopian tube as well as the right cornu of the 
uterus; the ovary and tube required removal. 

Maternal protection may fail to save the 
offspring from enemy missiles ; in one Northum- 
brian mortuary lay a child with a ghastly 
abdomino-thoracic wound still clasped in the 
embrace of its dead parent, rigor mortis conserving 
this last act of motherly love like some piece of 
idyllic statuary. 

More fortunate was the girl of 14, whose 
‘boy friend’ had his arm around her waist; a 
fragment of an anti-aircraft shell produced a 
through-and-through wound with fracture of the 
youth’s right ulna, and tore a wound in the right 
loin of the girl, traversed her right kidney and 
came to rest in the retroperitoneal tissues. His 
arm doubtless saved her from more serious 
visceral damage. (G. F. Langley’s case.) 

Abdominal Injury from Pebbles.—Pebbles 
driven through a wound of the loin by the explo- 
sion of a land mine divided the left kidney in half 
and lacerated the descending colon of a soldier. 
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The left paracolic sulcus was a quarry of stones 
and hard fecal masses ; the kidney was removed 
and the colon sutured. The wounds of the 
parietes and the left arm were in a pultaceous 
state and healing was protracted. Recovery took 
place. (W.H. Bullen’s case.) 

The detonation of a mine blew a signalman 
from the port wing of the bridge of one of H.M. 
ships on to the after-gun on the boat deck, a 
distance of some 30 ft. ; a second explosion blew 
the man into the sea. Subsequent events 
cogently determined a laparotomy, and Surgeon 
Lieut. John Ferguson, R.N.V.R., found the spleen 
disrupted and the abdomen full of blood. The 
man’s recovery from an urgent splenectomy 
performed ashore under most disadvantageous 
conditions seemed assured, but unfortunately, 
circumstances necessitated the surgeon proceeding 
to sea on operational duties, leaving the patient 
on a foreign shore under the supervision of 
Italian attendants little acquainted with the 
value or technique of gastric suction (!); a 
promising case ended badly. 

“With His Pants Down”.—A leading 
steward in one of H.M. ships was at the “‘ heads ” 
when the ship struck a mine ; he sustained a non- 
penetrating injury of the inguinal region, which 
bled very profusely. 

At the same moment a stoker caught in a 
similar predicament was flung up and came down 
on a broken seat, receiving a wound traversing 
the ischiorectal fossa, dividing the levator ani, 
and exposing the peritoneum in the depths of the 
cavity. Both men recovered. 

Immersion Blast.—This subject has been 
fully and ably discussed with illustrative cases by 
many writers, notably Wakeley et al., Rex Williams, 
Hay and Gill, Simmons et al., d’Abreu, Martin, 
and others. 

Air Warfare.—A lieutenant of the U.S. 
Air Force was hit by cannon fire from an enemy 
fighter over France; he sustained two wounds 
in the right iliac fossa and two in the upper part 
of the right thigh. There was a rent 2} in. long 
in the cecum and ascending colon; eight per- 
forations were found in the lower ileum. He 
had also a compound fracture of the elbow and 
some superficial lacerations of the thorax. His 
convalescence from an operation by J. H. H. 
Gough, of Chichester, was complicated by an 
intestinal volvulus due to a band, but the officer 
eventually made a complete recovery. 

Charles Noon, of Norwich, — successfully 
operated upon an R.A.F. officer who had been 
wounded by enemy aircraft; a severe kidney 
injury necessitated a nephrectomy. 

A Flying Officer wounded over France brought 
his aircraft safely back to the aerodrome ;_he had 
several wounds of his small intestine ; he recov- 
ered. (Air Vice-Marshal Geoffrey Keynes.) 

A Navigating Officer of the U.S. Air Force 
was brought down in the sea by anti-aircraft fire. 
He was picked up by a rescue launch and on 
admission to hospital was found to have a wound 
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above and to the right of the symphysis pubis. 
After a transfusion of 3 pints of blood, laparotomy 
was performed. An injury to the branches of the 
mesenteric vessels at the point where they enter 
the wall of the bowel had produced a large intra- 
mural blood extravasation almost completely 
occluding the intestinal lumen. Resection ap- 
peared to hold out most promise of a smooth 
recovery; this line of treatment yielded an 
excellent result (A. E. Wynne’s case). (National 
War Collection.) 

The W.A.A.F. and the Balloon Barrage.— 
A W.A.A.F. while engaged in getting a barrage 
balloon into the air during a raid was struck by a 
fragment of bomb-casing measuring 2 in. by 3 in. 
This had divided the left gastro-epiploic artery 
and produced a rent in the anterior wall of the 
stomach. She made a good recovery. (J. A. 
McLaughlan’s case.) 

Most of the abdominal injuries of total war 
have been sustained in the performance of 
duty. I have already recorded the story of the 
milkman milking the cow with complete non- 
chalance during an air raid; he was hit in the 
buttock by a bomb splinter which penetrated his 
abdomen and gored in front by a heifer at the 
same moment. 

Mars and Venus flirt to-day as in mytho- 
logical times. A charming girl turned a revolver 
upon her own body—cherchez deux hommes— 
the bullet drilled a neat hole in the liver, tunnelling 
the lower part of the organ and emerging through 
its quadrate lobe. No other viscus was damaged ; 
the girl made a good recovery. (H. L. Gervis’s 
case.) 

Penetrating Abdominal Wounds in Two 
Casualties produced by the same Missile.— 
The following were operated on by Surgeon 
Commander Frank Stabler, R.N.V.R., at a Naval 
Shore Establishment. 


Case.—O /Seaman J. F. C. received a bullet wound 
7 hours before operation. Wound of entry through 
upper part of right rectus abdominis and of exit just 
below tip of 11th right rib. Lower half of right 
kidney contused; laceration of liver bleeding. 
Recovery. 


Case-—O /Seaman W. C. was hit by same bullet 
as J. F. C.; the track was almost in the same line, 
but about 1 in. lower. The bullet was probably 
deformed by impact on the rib of J. F. C., and entry 
and exit wounds were large and ragged. At operation, 
laceration of transverse colon found with much 
soiling of the peritoneal cavity. Suture. Czco- 
stomy. Death from septic peritonitis. Contusion 
of right kidney and suprarenal found at autopsy. 


Penetrating Wound of Rectum and 


Bladder due to Impalement on a Broom 
Handle.— 


Case—A broom handle penetrated the rectum 
of a soldier standing on the apex of a pyramid of tins 
in his effort to attach some object to a wire roof-high. 
A slip of the foot led to a perforation of the anterior 
rectal wall and the base of the bladder. Molesworth 
tepaired the wounds transvesically with a ‘boomerang’ 
needle. The man made a good recovery. 
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Kicks from comrades, male or female, have 
ruptured the masculine gut; D. H. Patey 
successfully operated on a soldier with an injury 
of the ileum produced by this form of trauma. 
In this casualty the point of application of the 
violence appeared to be the root of the penis, 
perhaps the natural goal for the energies of 
revengeful sex. 

Curiosity or Bravado and Abdominal 
Injury.—A boy played too often with a bakelite 
bomb ; his right hand and forearm were found 
on the roof of a neighbouring building, his 
ceecum was lacerated, and the sight of both eyes 
was lost. An exteriorization-operation was per- 
formed on the right-sided colon: the opening 
was subsequently closed. The abdominal. result 
gave complete satisfaction. (A. R. Jordan’s 
case.) 

Speed.—The cult of speed has led to millions 
of days lost from duty, to serious disablement 
and to death. A motor-cycle accident produced 
a rupture of the posterior half of a soldier’s dia- 
phragm, followed by suppuration above and below 
the midriff. The man recovered after three 
months’ desperate illness. (Major R. E. Isaac’s 
case. ) 

A tragic case was that of a soldier who ‘ gate- 
crashed’ into the Dieppe expeditionary force in 


‘ 





Fic. 160.—Small fragments of bomb casing which 
entered buttock and produced many wounds of small 


intestine. (L. C. Rivett’s successful case.) 


the autumn of 1942; he returned safely, but two 
days later was struck in the belly by the steering 
wheel of the vehicle which he was driving and 
which was involved in a car smash. His pancreas 
was torn right across and the third part of the 
duodenum ruptured. He perished. 





250 THE BRITISH JOURNAL OF SURGERY 


The perils of the ‘ black-out’ are familiar to Where the dramatic in the abdominal surge 
all. Bladders have been ruptured by weary men of war is told, the name of Richard Charles, of we 
falling out of upper tier bunks while asleep ; some Ipswich, always finds an honoured place. Fig, ab 
have ruptured their spleen in a similar manner; 163 is a radiograph of a successful case where a 
even the intestine has been torn. fragment of cannon-shell was removed from the 4s 
pelvis of Flying Officer K., by this surgeon; Ne 
the foreign body measured I in. by 1} in. There ca! 


were two large lacerations of the pelvic colon, 
and several non-perforating lesions of the small 
gut. A severe wound at the root of the penis 
was also present. 

Bayonet Wounds of the Abdomen.—Two ) 
successful cases were recorded in my Bradshaw ‘ 
Lecture (J. S. Horn, Major Anthony Till). More 
recently, other successes have come under my 
notice, such as Surgeon Commander Long’s case 
of a bayonet wound of the transverse colon in a 
Marine. R. S. Vick had a successful case, where 
a soldier impaled himself on a bayonet which 
perforated bladder and rectum ; the other abdo- 
minal viscera escaped injury. Another case was 
met with during a ‘ practice casualty run’ ina 
hospital in the County Palatine, where one of the 
mock casualties on a stretcher attracted attention 
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Fic. 161.—Intestinal resection necessitated by injuries 
produced by fragment, 6 in. x 4in.; weight, 80z. (See 


Fig. 168.) Death. (Major Margaret Salmond’s case.) , 4 
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Size of Missile.—In this present conflict a 
successful issue does not often result in the case 
of those injured by a large fragment or missile. 
Even in the war of quarter of a century ago a 








man struck in the abdomen by a piece of metal 

of any size rarely survived, and the author’s 

successful case of a man injured in the belly by a v 

fragment of shell weighing a quarter of a pound a 

with frightful resultant injuries was one of the iol 

exceptional cases which emphasize the truth of yo the 

the assertion made above. Most of the successful - 

cases of abdominal injury in this war have been : , 

due to missiles of small size (Fig. 160). Major i 

Margaret Salmond’s casualty damaged by a large int 

jagged fragment of metal, measuring 6 in. by suf 

4 in. and weighing half a pound, was scarcely Fic. 162.—Successful resection of small intestine onl 

likely to repay the skill and intrepidity of the sur- damaged by fragment of bomb casing, 2} cm. « 1 cm; fon 

geon (Figs. 161, 168). Milnes Walker’s successful ee eee se tio 

case suffered abdominal injuries from a fragment - 

measuring 2} in. by 1 in. by }in. A.R. Jordan, by reason of his pallor and poor condition. 

of Dover, operated successfully on an abdominal Reality to the proceedings had been secured by 

case injured by a fragment 2 in. by2 in. Donald a comrade prodding the patient in the side with | 

Barlow’s successful intestinal resection (National a bayonet. The weapon produced a right-sided 

War Collection, No. 97) (Fig. 162) concerned a abdomino-thoracic wound, involving the lung, |_ firs 

man hit by a fragment of bomb-casing measuring diaphragm, and liver. Fortunately the man — 2 1 
} Te: 


about 23 cm. by I cm. and weighing about } oz. recovered. 
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N. J. Townsley’s case in Norwich of a bayonet 
wound in the belly was fortunate in that no 
abdominal viscus was injured. 

Glass has again assumed an important role 
as a wounding missile (Vaughan Hudson, Patey, 
Nockolds, Stephen, and others) amongst civilian 
casualties. 





Fic. 163.—Portion of cannon-shell which produced 
two large perforations of pelvic colon and several incom- 


plete tears of small bowel. (Richard Charles’s successful 


case.) 


Immunity of Viscera.—Surgical exploration 
of the abdomen in the present war and that of 
1914-18 has proved beyond refute the occasional 
immunity of viscera in penetrating and perforating 
wounds of the abdomen, even when the missile 
must have traversed the ‘ intestinal area ’. 

Subminimal Injuries of the abdominal 
cavity and contents. These are naturally of 
infinite variety. In the material under review 
there have been such bizarre lesions from 
penetrating injury as a wound of a single appendix 
epiploica, or a through-and-through wound of 
the falciform ligament of the liver with a resultant 
intraligamentous hzmatoma. Abdominal signs 
sufficient to call for an exploration may reveal 
only a small hemoperitoneum trickling through 
from a more extensive retroperitoneal extravasa- 
tion (D. H. Patey). 


LESIONS OF INDIVIDUAL 
VISCERA 
Extrusion of Abdominal Contents.—The 
first successful operation for intestinal laceration 
in the last war concerned a Canadian who recov- 
ered from a 6-ft. resection of herniated bowel. 
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(Owen Richard’s famous case of March 18, 1915.) 
In my Bradshaw Lecture I showed that recovery- 
rate of extruded undamaged intestine due to 
enemy missiles was 50 per cent, but of damaged 
herniated bowel only 20 per cent survived. 
Eventration is therefore a serious complication 
of wounding. 

Squadron Leader W. P. Griffin, R.A.F., had 
a successful case where most of the small intestine, 
the cecum and appendix, and a large portion of 
the rectum had prolapsed through a wound of the 
belly and were lying over the pubic region and 
between the thighs, supported only by the man’s 
trousers. Fortunately the only visceral damage 
sustained was an abrasion involving a length of 
34 in. of ileum. The wound of the parietes was 
extensive and much ingenuity was required to 
reconstitute a covering for the abdominal contents. 

A rating was stabbed in the left flank by a 
sailor of an allied Navy. Six feet of small gut 
had herniated through the wound; a small 
perforation of the jejunum was sutured and a tear 
of the mesentery treated by Surgeon Lieutenant- 
Commander O. J. Vaughan-Jackson, R.N.V.R. 
The man made a good recovery. 

Number of Perforations of the Intestine 
submitted to Operation.—In my Bradshaw 
Lectures I quoted the successful case of A. L. 
Ledingham, who sutured 16 rents in the small 
bowel. Since then, pride of number of perfora- 
tions of intestine among the cases coming within 
my ken appears to belong to S. E. Duff, of 
Grimsby, who successfully sutured 20 perforations 
of thesmall gut. Despite these excellent results, the 
successful cases are usually those in which lacera- 
tions are few and suitable for repair by suture. 

Successful Extensive Resections of Small 
Intestine for Injury.—The successful bowel 


_ resections are still those of limited extent, but 


there are a few noteworthy exceptions. Surgeon 
Captain D’Arcy’s successful 6-ft. resection of 
small intestine in a sailor wounded afloat by an 
incendiary bullet, which was recorded and illus- 
trated in my Bradshaw Lecture, has been equalled 
by a successful resection of a similar length of 
small intestine by J. B. Kinmonth of St. Thomas’s 
Hospital. 


Case-—A man was hit in bed by an explosive- 
incendiary ; he was admitted to hospital pulseless 
with badly shattered intestine herniated through a 
large rent in the hypogastric region of the abdomen. 
A resection of at least 6 ft. of bowel was performed ; 
the condition of the man was so desperate, despite 
the pre-operative transfusion of many pints of blood 
and plasma, that the operation was hastily terminated 
by bringing the two ends of the small intestine to the 
surface. The continuity of the alimentary tract was 
restored after two days. The patient ultimately made 
a splendid recovery. 


Douglas Freebody successfully resected 4 ft. 
of purplish devitalized small gut herniated 
through a weak laparotomy scar which on the 
night of an ‘incident’ the patient had not 
protected by the belt which he normally wore. 
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The agency was a ‘blast’ mechanism, for no 
foreign body was found at operation or on 
subsequent radiography. The man also had 


Major Margaret Salmond successfully re. 
moved 3 ft. of small intestine damaged by 
mortar bomb; the piece resected contained 





Fic. 164.—Triple resection of small intestine in patient suffering from multiple severe injuries. 
(Sol. M. Cohen’s case.) 


a wound of the cecum. A. G. Ross, of 
Chichester, also successfully resected 4 ft. of 
ileum. 


Case.—A girl was crushed between two army 
lorries ; a portion of the ileum was completely de- 
tached from its mesentery and at the time of operation 
was already green and stinking. The cecum was 
— damaged, exteriorized, and removed at a later 

ate. 


eight perforations. There were also two tears 
in the mesentery of the colon. 

Lieut. Colonel Kergin, C.A.M.C., had 4 
successful 3-ft. resection of a herniated small 
intestine in a Canadian wounded in the Dieppe 
raid of 1942. . 

Double Resections of Bowel.—Very little 
attention has been paid to double resections 0 
bowel in this conflict. Perhaps these are 0 
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re- banal and the results so uniformly satisfactory gangrenous area was found to implicate a diverticulum 
ra that comment appears unnecessary (!); on the which was split on either side, permitting the leakage 
red other hand, perhaps cases that require double of bowel contents. The wall of the gut itself was 

resection are so seriously injured elsewhere as to normal. The patient died three days later from 

1) sursical sid. causes unconnected with the abdominal injury or 

be past a 8 the bowel excision performed. (N. C. 147.) The 
During the last war I performed 22 double diverticulum had not the characters of a Meckelian 
resections of bowel, of which 11 recovered. In process. 
my Bradshaw Lecture I quoted Mayrick 
Thomas’s successful quadruple resection of 
intestine, which was complicated by a wound 
of the bladder. Recently H. W. L. Moles- 
worth, of Folkestone, saved a quadruple 
resection of small bowel damaged by enemy 
action (National War Collection) ; the portions 
resected measuring each about Io to I2 in. 
in length. Buttery, also of Folkestone, had 
a successful double resection of small intes- 
tine and sigmoid flexure, the patient only 
coming to operation over 24 hours after 
injury. 
Sol. M. Cohen’s beautifully performed 
triple resection (Fig. 164) failed to save an 
air-raid victim, who subsequently died from 
his many other iniuries, which included the 
loss of the whole of the horizontal ramus 
of the mandible with its superjacent integu- 
ment. Molesworth’s double resection of 
bowel in a desperately wounded air gunner— 
small bowel and transverse colon (Fig. 165) 
(National War Collection, No. 367) ended 
fatally. 
A year ago Colonel Loyal Davis of U.S.A. 
Medical Service told me of an Officer of 
the American Air Force recovering from a 
double resection of bowel for injuries sustained 
in aerial combat. 
Recently E. K. McLean, of Shoreham, | 
had a successful double resection of small Fic. 165.—Resection of small bowel and transverse colon. 
intestine in a soldier who was wounded in Fatal issue. (H. W. L. Molesworth’s case.) 
the buttock by a bullet which involved 
the abdominal cavity. The left testicle also Table V.~ANALYSIS OF SMALL-INTESTINE 
required removal. INJURIES ; 
Injury to Meckel’s Diverticulum.— The 276 out of 708 total abdominal operations for abdominal 
only case of an injured Meckel’s diverticulum visceral injury, ie., 39 per cent. 
in this war of which I have knowledge ended — o™pere 43 Der cent in.Bradshaw sets, 1942, 
fatally. 30°4 per cent in Major-General W. H. Ogilvie’s 
I recorded a successful case of an injury Recovery rate ; pps cases of small-intestine injury. 
of this type which I operated on during the Percentage recovery = 63 per cent 
Fifth Army Retreat of 1918; the specimen was Compare: Bradshaw series (1942) 47:3 Per cent 
mounted in the Museum of the Royal College Major-General W. H. Ogilvie’s 
of Surgeons until its destruction in 1941. rene (960 > pore 
PB ns subparietal injuries of a Meckel’s Table VI.—INyuRIES TO THE LARGE 
culum are very infrequent, although INTESTINE 
Gamble described a case, where a man was Operations where abdominal injury 
struck by the handle of a plough. is confined to small intestine 130 
ars Alexander Innes operated on the following ata _— i 
Patient presenting the signs of a blast injury to Compare: Bradshaw series (1942) _ 64 per cent 
i the abdomen from the explosion of an anti-tank Major-General Wf Ogilvie’ silane 
pe grenade. series (1944) 63 per cent 
Case.—T i i inj a 
| “lthe lungs aswell as the belly and had extensive, Exteriorization of the Wounded Colon 
: ‘ Superficial burns of the arms, legs, and chest. At 1S NOW 4 la mode ; the technique is sponsored by 
of | }parotomy a loop of the lower ileum showed a gan- the experience of many surgeons in this conflict 
so genous area extending on to the mesentery; this and now advocated in handbooks and memoranda. 
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Yet in experienced hands the wounds of the large 
gut may often be confidently sutured and the 
colon even resected without recourse to extrusion 
tactics. Inspector-General Fruchaud, Consult- 
ing Surgeon to the Free French Force, had four 
consecutive successful resections of the right- 
sided colon for severe injury, a direct anastomosis 
being performed between ileum and transverse 
colon; Mrs. Toland, F.R.C.S., of Dover, had a 
successful resection of the hepatic flexure with 
an end-to-end junction. Myriads of successful 
intra-abdominal sutures of the lacerated colon 
have been performed in this war. For example, 
H. G. Thomas successfully sutured a wound 
of the descending colon 6 in. long—a re- 
section of small gut (National War Collection) 
was also needed; J. H. Cobbe, of Dover, 
successfully sutured two lacerations of the 
splenic flexure; and R. Vaughan Hudson two 
wounds of the hepatic flexure produced by 
glass, etc. etc. 

Nevertheless, in many contused and lacerated 
wounds of the colon, exteriorization has proved a 
life-saving measure, and the adoption of this 
technique has led to an improved recovery-rate 
in a type of visceral injury far more serious than 
small-bowel lesions. . 

It is necessary, however, thoroughly to 
mobilize the sessile segment of the colon which 
requires exteriorization. Where this has been 
inadequately performed and the colon ‘ dragged ’ 
to the surface, and the laparotomy wound has 
given way, the colon may recede to the recesses 
of the abdomen; the result is then dire and 
baleful indeed. Where this unfortunate acci- 
dent befalls a right-sided colonic exteriorization, 
the discharge of fecal stream, pus, etc., may 
severely dehydrate the patient, excoriate his skin, 
and engender suicidal impulses in the unfortunate 
victim of surgical failure. Paul-Mikulicz pro- 
cedures on the right side of the belly sometimes 
may prove a burden scarcely to be borne. For 
lacerations of the transverse or left-sided colon it 
is a measure of safety and the means of saving 
countless lives. 


Table VII.—INJURIES TO THE LARGE 
INTESTINE 


231 out of 708 total abdominal operations for abdominal 
visceral injury, i.e., 32°6 per cent 
Compare: Bradshaw series (1942) 27 per cent 
Sir Cuthbert Wallace series (1918) 26:1 per cent 
Recovery rate 129 out of 231 cases of colon injury 
Percentage recovery = 56 per cent 
Compare: Bradshaw series (1942) 
Sir Cuthbert Wallace series (1918) 
Major-General W. H. Ogilvie’s 
series (1944) 


40 per cent 
42 per cent 


61 per cent 


Table VIII.—OPERATIONS WHERE ABDOMINAL 
INJURY IS CONFINED TO COLON 


78 cases 
Recoveries, 49 
Percentage recovery, 62°8 per cent 


Compare: Bradshaw series (1942) 45 percent 
Sir Cuthbert Wallace series (1918) 41-3 per cent 
Major-General W. H. Ogilvie’s 


series (1944) 60 percent 
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Injuries of the Urinary Bladder.—T}, 
cases in my series call for little comment. The 
subject has been discussed in the valuable paper 
by Sandrey and Mogg, who (1) emphasize the 
importance of primary closure of wounds of the 
bladder which are just as urgent as lacerations 
of the alimentary tract ; (2) urge suprapubic 
draining of the bladder ; and (3) demand drainage 
of the extravesical cellular spaces. 

Injuries to the liver may be protean ip 
character; five huge rents in the liver with a 
huge hemoperitoneum were found in an airman 
who crashed ; a neatly drilled hole in the quad- 
rate lobe was all the damage received by a lady 
‘ playing ’ with a revolver. 

In the National War Collection (N.C. 361) 
there is a specimen exhibiting an area of ischemic 
necrosis of the liver in relation to a large internal 
rupture of the organ. The man had been struck 
on the back by an aeroplane landing on a runway. 
At operation, there was no external evidence of a 
ruptured liver. A tear of the duodenum was 
successfully sutured and had no share in the 
causation of death which did not take place till 
eleven days after the accident. (Wing Com- 
mander Cato’s case.) 

Injuries of the Gall-bladder and Bile- 
duct.—The anatomical position of the gall- 
bladder renders it unlikely to be the sole viscus 
injured by any penetrating wound. Guthrie and 
Baron Larrey held the opinion that gall-bladder 
wounds were mortal, effusion of bile into the 
coelomic cavity being in their experience a fatal 
issue. The organ seems to bear a charmed 
existence in more recent warfare, since in my 
Bradshaw series of over 600 cases of abdominal 
injury investigated in the present conflict, | 
found the records of only 2 patients with gall- 
bladder injury. Though one of these cases was 
complicated by many injuries to many organs 
and other parts of the body, the woman recovered ; 
the other patient died from the severity of con- 
comitant damage to other parts. 

A woman recovered from an abdomino- 
thoracic wound produced by a fragment of glass ; 
the diaphragm, liver, and gall-bladder were 
perforated. The wounds of the gall-bladder 
were sutured, and a cholecystostomy performed 
(H. Nockolds). 

There was only one specimen of a penetrating 
wound of the gall-bladder in the War Collection 
from the last conflict of 1914-18 which was lodged 
in the Royal College of Surgeons’ Museum till its 
destruction by enemy action ; the patient is said to 
have died of peritonitis, but the liver and kidney 
were damaged as well, and there is no statement 
that it was a biliary peritonitis that caused death. 

Most interesting of all is the case of a bullet 
in the gall-bladder quoted by Guthrie a century 
ago as having occurred in the practice of M. 
Huttier of Chalons-sur-Marne; a soldier was 
hit by a musket ball in the right side ; the bullet 
was retained and was found two years later post 
mortem within the gall-bladder. 
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he In the National War Collection (Temporary The Bradshaw Lecture contained the report 
he | No. 43) is a liver from a fatal right-sided of a case in which blast injury to the chest 
er. | abdomino-thoracic injury due to a bomb fragment and abdomen was thought to have implicated 
he | } in. in diameter (Fig. 166). The fragment the main bile-duct (J. H. Buttery’s case). This 
he | injured liver and gall-bladder, and bruised the case recovered after secondary evacuation of 


ms | stomach. 8 pints of bile from the ccelomic cavity. 
Dic Injury of the Main Hepatic Duct.—A 
ge | successful case of operative repair of a complete PENETRATING ABDOMINO- 


THORACIC INJURIES 


In the recent series there were 90 cases 
of penetrating injury of both thoracic and 














an abdominal cavities; this figure represents 
d- 12-5 per cent of all abdominal casualties and 
dy corresponds almost exactly with the 12-7 per 
cent of my Bradshaw Series (1942). This 
1) percentage also corresponds very closely with 
ae the 12 per cent in Sir Cuthbert Wallace’s 
nal series in the last Great War and with the 
ick II per cent recorded by Douglas Jolly in the 
ay. Spanish Civil War. 
fa The indications for operation in these 
ned cases have been dealt with elsewhere by 
he myself and other authors; I have been 
tll flattered by the inclusion of my own views 
sal on this problem in the recent Field Surgery 
Pocket Book issued by the War Office. The 
i problem may to-day perhaps be epitomized 
wl succinctly thus: (a) the immediate mortality 
- in abdomino-thoracic injuries is almost invari- 
: ably due to the wound of the thoracic viscera, 
- e.g., heart, hilum of the lung, etc. ; (6) those 
es reaching a surgical unit are more likely to 
' d perish from wounds of the abdominal viscera, 
“ | and as a general rule laparotomy is more likely 
| | to save life than thoracotomy. Laparotomy 
nT ' and timely aspiration of the hemothorax will 
ll. save most lives in this group of casualty. 
wa The large lacerated thoracic wound which so 
“i cogently demanded excision in the last war 
4: in France and Flanders and insensibly led to 
ae primary thoracotomy has been infrequently 
met with in this series up to the time of 
- the Normandy Invasion ; the large fragment 
i travelling with many times the velocity of a 
wn quarter of a century ago kills to-day; most of 
ra the abdomino-thoracic cases that have been 
d Fic. 166.—Fatal right-sided abdomino-thoracic injury due to bomb submitted to surgery to-day have been 
1€ fragment ; injuries to liver, gall-bladder, and stomach. casualties produced by small fragments. 
ing The recovery rate of penetrating abdomino- 


ie division of the hepatic duct just below the thoracic wounds in the more recent group is 
sed Portal fissure has already been recorded in a somewhat lower than in the Bradshaw Series— 
ing previous number of the BRITISH _ JOURNAL OF 55°5 per cent as against 63 per cent. 

‘10 SURGERY by J. H. Park, of Brighton. The The experience of this conflict confirms the 
ney Patient, a Marine, was injured by a fragment of findings of the last Great War that the prognosis 
ent | Comb aboard a ‘flak-ship’ during the Dieppe of abdomino-thoracic wounds is more favourable 
“4 taid of 1942 and is well to-day. when solid abdominal viscera are injured. Many 
llet The operation of cholecystectomy unfortun- such cases are to be found in the series under 
ury ately still provides the most frequent occasion review: for example, Surgeon Commander 
M. for reparative operations on the main bile-duct; Keating (spleen, liver) ; Surgeon Lieutenant Nicks 
yas despite vague reference to the treatment of (several successful nephrectomies) ; John Everidge 
let | SUashot injuries of the hepatic or bile-ducts I (kidney, specimen National War Collection). 

‘ost can find no authenticated report of a successful Case.—A rating in one of H.M. destroyers received 
case akin to that of Park. a penetrating abdominothoracic wound on the left 
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side. On admission to a shore establishment the forty-eight minutes. Twenty-four hours later 
casualty showed evidence of considerable intra- the patient suddenly and most unexpected] had 
peritoneal hzmorrhage. Laparotomy ; peritoneum collapsed and died. Post mortem; a fe uti 
full of blood and blood-clot; many of the splenic foreign body } in. by } in. by } in. was found logi 
a senate ea Bog ” no have traversed the liver, diaphragm, and antero. |“ 
Commander Keating.) ; . inferior aspect of the right auricle. The frag. 
ment was lodged in the origin of the right coronary | “r 


Case.—A delicate with a double aorti pen Rit, | - 
boy ena een artery, and was projecting into a sinus of Valsalva, 


with a strong personal and family history of epilepsy. : : 

Despite 193 days’ sojourn in hospital during his ac No effusion of blood was present in the peri- i? 
of Service, the youth pluckily contrived to get aboard cardium; the small clot adherent to the wound rout 
one of H.M. destroyers and received a severe right- of entry in the right auricle had effectively sealed | the 
sided abdomino-thoracic wound in action. The the aperture! The 
abdominal injuries comprised two tears of the small of | 
gut, a rent of the liver, and a laceration of the mesen- ¢‘THE TRAVELLING TRANSFUSION’ | con 
tery. Despite his previous history, the casualty made ‘ ‘ , ; evac 
a good recovery. (Surgeon Commander Claude This arresting term emphasizes the inestim- ' 
Keating’s case.) able value of blood in the treatment of abdominal | tg « 


cavities, and the frequent necessity for its | of t 
administration between the Ambulance and | by t 
the Forward Surgical Unit. It is gratifying | vigo 
to find that a practice of mine, once some- | Sol. 
what derided, now merits the approbation | °Y 
of military surgeons, since nine years have 
passed since I warmly advocated its employ- | uty 
ment during the transportation of cases of | The 
bleeding peptic ulcer to hospital, and quoted 
cases where ‘travelling transfusion’ had 
been performed in ambulance, train, etc., 
for distances up to nearly 100 miles from 
London. As a pre-operative measure in 
certain abdominal injuries the ‘ travelling 
transfusion’ has been invaluable. The 
inventive genius and enthusiasm of youth- 
ful surgeons have organized measures that 
surpass the more embryonic efforts of my 
loyal henchmen a decade ago. 


MISTAKES IN DIAGNOSIS 


Necessity for Thorough Examina- 
tion.—The necessity for cleansing and the 
most thorough examination of the patient 
should not require re-affimation to-day. 
The back and buttocks must not escape 
FIG. 167.—Fatal case of abdomino-thoracic wounding. Fragment attention. 


of bomb embedded in wall of cesophagus. , 
Case-—A woman had suffered discomfort 
in the the right iliac fossa for 24 hours; 
The story of wounds of the cesophagus is not while she was walking homeward during an air raid > 
unnaturally dispiriting (see Fig. 167, National 0m @ Scottish city, the pain in the belly suddenly 
War Collection. I am informed, however, —— her — ec gen mame —. 

> rated. e was later admitte 

a ee oe Plage diagnosis of acute appendicitis or a leaking duodenal A 
: ~ ulcer! The nurse in the course of cleansing opefa- withi 
phagus, which must rank as one of the most tions discovered a small wound in the right and 





splendid triumphs of surgical prowess. left flank, the latter oozing blood. Her condition | ™ de 

The story of the case whose heart is shown in _ never permitted operation. Post-mortem examunation 0 
the National War Collection (No. 384) is somewhat revealed wounds of colon, pancreas, and vena cava. —¥ 
unusual. A bombardier sustained an abdomino- Injuries from Enemy Action as an Aid -¥ 
thoracic wound of the right side; the wound of to Diagnosis.—In my Bradshaw Lecture I — 
entry was in the right 8th intercostal space without commented upon a case where a sliver of glass } Smut 
fracture of any rib. Laparotomy disclosed 2 penetrating a previous abdominal scar determined Cr 
pints of blood in the ccelom ; there wasalacerated a second laparotomy and led to the substitution | icenc 
dome of the liver on the right side. Patient’s of a diagnosis of inoperable cancer of the stomach om 
condition was good; the anesthetic was ethyl by that of a pancreatic cyst ! Sion 
chloride followed by ether administered by the There have been other instances where 3 ‘Secs 


Oxford vaporizer. Duration of anesthetic was diagnosis had been made in this indirect manne. | gy) 
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THE ABDOMINAL 


Case.-—A patient of Wilson Hall, of Eastbourne, 
had two wounds of the sigmoid flexure successfully 
sutured. Wounds of the thorax suggested radio- 
logical methods of examination, and achalasia of the 
cardia was demonstrated in the patient. 


Case.—Left-sided abdomino-thoracic wound and 
carcinoma of the proximal end of transverse colon. 

A soldier received a wound low down in the left 
thorax. Abdominal signs determined a laparotomy ; 
a large retroperitoneal haematoma was found sur- 
rounding the spleen and left kidney, and involving 
the left end of the transverse colon and its mesocolon. 
The abdominal incision was closed. Three attacks 
of “abdominal ileus” occurred during his early 
convalescence and later during the stages of his 
evacuation to the United Kingdom. 

A fourth attack of obstruction decided a surgeon 
to “look inside” ; a carcinoma of the proximal end 
of the transverse colon was discovered and excised 
by the Paul-Mikulicz technique, but without much 
vigour. In England he came under the care of 
Sol. M. Cohen with a large-bowel fistula surrounded 
by a considerable recurrence of the growth in the 
bowel and surrounding abdominal wall. Cohen 
performed a fresh colon excision with end-to-end 
suture and removed the abdominal parietes widely. 
The man remains free from recurrence to-day. 








Fic. 168.— Large fragment of metal removed from 
patient with frightful abdominal injuries. Weight 8 oz. 
Death. (Major Salmond’s case.) 


‘THE SECOND OPERATION ’ 


_A second operation for an abdominal injury 
within a few hours of the first demands fortitude 
in decision and awakens grave anxiety. I men- 
tioned two such cases ending happily in my 
Bradshaw Lecture (Sir Ernest Rock Carling, 
T. W. Mimpriss). More recently another suc- 
nee case has been dealt with by R. Wilberforce 

mith. 


_ Case—Soldier, 18, extinguishing an explosive 
incendiary, received a ragged penetrating wound 
in the right loin. Wound excised ; posterior aspect 
of the ascending colon and lower pole of right kidney 
‘xposed ; foreign body removed from behind these 
sttuctures. No injury to peritoneum discerned. 
Six hours later abdominal symptoms seemed to 
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urgently demand laparotomy ; a few ounces of blood- 
stained fluid were found in the right paracolic sulcus ; 
there was a small puncture on the lateral side of the 
ascending colon and a small tear in the adjacent liver. 
No sign of any tear in the parietal peritoneum could 
be found that had been overlooked at the first 
operation. 


Late Complications of Abdominal 
Wounding.—The patient who survives the 
primary dangers of abdominal wounding and the 
gastric dilatation and ileus which constitute such 





Fic. 169.—Right lobe of liver riddled with multiple 
thick-walled abscesses. Death occurred several months 
— wounding, and in the interval the man had appeared 
well. 


a familiar feature of post-operative progress to 
convalescence to-day may succumb to still later 
complications and sequele. A specimen in the 
National War Collection (No. 140) (Fig 169) 
shows the right lobe of the liver riddled with 
multiple thick-walled abscesses ; in addition, the 
right main branch of the portal vein contained old 
organized clot which appeared to be infected, 
though not yet necrotic. The man had been 
injured on the right side by a mortar-bomb 
splinter which damaged the right kidney and the 
bowel in the region of the cecum; the date of 
wounding preceded death by several months, and 
in the meantime the man had appeared well. 
Amongst the disquieting and dangerous 
sequela of abdominal wounding are certain 
fistula of the alimentary canal. These may 
develop in patients who have been left unoperated 
17 
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for various reasons ; they may endanger the lives 
of those with a right-sided colonic wound in whom 
exteriorization had been imperfectly carried out ; 
all the resources of surgery will probably fail to 
save the lives of those in whom the right-sided 
colon has been dragged to the surface without 
adequate mobilization and has receded with 
still open lacerations within the flank, bathing the 





FiG. 170.— Small-intestine fistula resulting in a 
“* Dunkirk Evacuation ’’ abdominal case treated expectantly. 
Subsequent resection of the fistula. (B. C. Maybury’s 
successful case.) 


-depths of the wound, the skin, and perhaps a 
damaged hip-bone in an unceasing tide of excori- 
ating and purulent liquid (see above). 

Such fistula may also result from secondary 
perforation of intestinal coils exposed in breaking 
down laparotomy wounds (Fig. 170). (National 
War Collection, No. 90.) 

Secondary Hzemorrhage occasionally besets 
the journey to convalescence of the abdominal 
casualty. In the present series it has been most 
often met with in cases where the wound of 
entry or exit has been situated in the perineum 
or buttock. A soldier shot through the abdomen 
at close range ‘had his sacrum and rectum com- 
pletely shattered. Various perforations of the 
small intestine were sutured and a colostomy 
performed. There were serious wounds of his 
lower limbs, in one of which gas gangrene was 
present, ultimately determining amputation. Re- 
current secondary hemorrhages from the rectal 
area have been of torrential character, and nearly 
100 pints of blood have been employed in pre- 
serving the life of this man. (C. K. Warrick’s 
case.) 

The steady crescendo in the recovery-rate 
from operations for abdominal wounding through- 
out these five years of war is indeed inspiring, 
while comparison of modern figures with the 
results obtained during the conflict a quarter of a 
century ago affords eloquent testimony that 
despite the greater multiplicity and complexity 
of the injuries of total warfare, the severity of 
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wounds, the increased velocity of missiles with 
greater maiming effects, the multifarious congeries 
of victims of different sex, age, and physique, 
surgery has far greater power to heal and to gaye 
than ever before. 

Ideals may be for pursuit and not for attain- 
ment, but he would be bold indeed who ventured 
to foretell that in this province of surgery the 
zenith of our achievement has yet been attained; 
already, indeed, the recovery-rate in the hands 
of a few individual surgeons, whom Luck has 
perhaps brushed with her wings or who may have 
been blessed in the matter of environment or 
fortunate in other ways, has been of almost 
astronomical magnitude. There is much, there- 
fore, to substantiate the claim of the young sur- 
geon* that in the treatment of abdominal casualties 
of war he has surpassed his teachers and the 
previous generation of war surgeons. Macte 
virtute, puer, esto. Sic itur ad astra.t 

The sketches illustrating this paper have been 
drawn from specimens now assembling in the 
National War Collection sponsored and organized 
by the Medical Research Council. For per- 
mission to make use of these I am under a debt of 
obligation to that Council, and I am also grateful 
to Mrs. Muriel Wright, who has faithfully and 
skilfully depicted these trophies of surgical en- 
deavour. The hope is entertained that the 
presentation of these illustrations and the indica- 
tion of their source may remind those who may be 
furnished with the opportunity to earn the grati- 
tude of present and future surgeons by adding to 
that material from which a shrewd and discerning 
selection will eventually be made for permanent 
display. 

Finally, the material for this lecture could 
never have been accumulated had it not been for 
the loyal co-operation of many friends aware of 
my interest in this branch of surgery. To them 
this Lecture is dedicated as a mark of my esteem, 
admiration, and gratitude. 
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*In the early weeks after the Normandy Invasion 
the recovery-rate of the abdominal injuries attained 
the magnificent figure of 70 per cent; in some British 
hospitals a recovery-rate of even 80 per cent was 
obtained from operations for abdominal wounds, 2 
figure which coincides with that given by Colonel 
Elliott Cutler amongst American Forces in his recent 
Linacre Lecture. C’est magnifique. 
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ISCHAEMIC NERVE LESIONS OCCURRING IN 
VOLKMANN’S CONTRACTURE 


By W. HOLMES,* THE Late W. B. HIGHET, anp H. J. SEDDON 


DEPARTMENT OF ORTHOFADIC SURGERY (PERIPHERAL NERVE INJURIES CENTRE), AND DEPARTMENT OF ZOOLOGY AND 
COMPARATIVE ANATOMY, OXFORD 


It has long been known that serious lesions of 
peripheral nerves are commonly associated with 
Volkmann’s contracture, producing a paralysis 
more extensive than that due to direct muscle 
damage alone. This was pointed out very 
clearly in 1909 by J. J. Thomas, who also sur- 
veyed the earlier literature. It was thought 
possible that treatment of these nerve lesions 
might result in considerable amelioration of the 
disability. From his review Thomas concluded 
that the nerve lesions resulted either from actual 
division of the nerve-trunks or from secondary 
compression of the nerves and their branches by 
shrinkage of the ischemic muscles—‘‘ for com- 
pression of the nerve-trunks there seems no need 
to despair . . . freeing of the nerve-trunks, the 
placing of them away from the contracting 
muscles under the skin, and at times the resection 
of a portion of the nerve and its suture . 
affords us the choice of methods of great promise.” 
It is not the purpose of this paper to discuss 
cases of Volkmann’s contracture accompanied 
by straightforward division of main nerve-trunks 
since the treatment of such cases, gua nerve 
injury, is no different from that appropriate in 
uncomplicated nerve division. The puzzling 
cases are those in which there is no evidence of 
division and, as Thomas pointed out, the desir- 
ability of finding the treatment appropriate in 
these cases is very great since there is not only a 
paralysis due to ischemia of muscle but also 
complete loss of sensory and motor function in 
the hand or foot. The first step is to elucidate 
the pathology of the nerve lesions and then to 
determine whether any form of treatment is 
likely to be of value. 

During the past two years a number of cases 
of established Volkmann’s contracture have been 
Investigated at the Oxford Peripheral Nerve 
Injuries Centre. The following account is of 
the investigation of six of them in which there 
was gross damage to peripheral nerves resulting 
from the ischemia ; in every case the upper limb 
was affected. These cases were subjected to full 
clinical and operative investigation and specimens 
of muscle and nerve were removed for histological 
examination. The nerves showed an unusual 
type of pathological change which is believed to 

e due to ischemia, and the characteristics of 
Which have a direct bearing on the prospect of 
recovery, 

‘The diagnosis of established ischemic para- 
lysis is usually depressingly simple and there is 





* Beit Memorial Research Fellow. 


often no need for the elaborate ritual carried out 
in each of these cases. Nevertheless, the tech- 
nique employed to obtain the data required by 
this investigation merits description, since some 
or all of the examinations will be found of value 
in elucidating cases in which the diagnosis is 
not obvious at first sight. 


OUTLINE OF INVESTIGATION 


A. Signs of Vascular Obstruction.— 

1. Examination of pulses. 

2. Oscillometry with Pachon’s (or similar) 
apparatus. 

3. Skin temperature measurements (see C (4) 
below). 

4. Arteriography. 

5. Inspection of vessels at operation. 


B. Signs of Damage to Muscles.— 

1. Clinical examination. 

2. Percutaneous electrical stimulation. 

3. Electromyography. 

4. Injection of perabrodil into the affected 
muscle and radiographic observation of the time 
of absorption. 

5. Biopsy. 

C. Signs of Damage to Nerves.— 

1. Clinical examination : motor, sensory, and 
sudomotor. 

2. Percutaneous electrical stimulation. 

3. Electromyography. 

4. Skin temperature measurements. 

5. Nerve exploration and biopsy. 


Some of these investigations, and also the 
order in which they are performed, call for 
comment. 

Skin temperatures were measured with thermo- 
couples and galvanometer before and after heating 
other parts of the body. 

Arteriography.—Perabrodil (50 per cent) was 
used, but although the pictures obtained were 
reliable, the radiographic contrasts were not as 
satisfactory as those obtained by the method that 
we learned later from Professor J. R. Learmonth 
(personal communication). Most of our pictures 
required touching up for reproduction, whereas 
this is not usually necessary after Learmonth’s 
technique, which, unfortunately, was unknown 
to us at the time when these cases, except the 
last, were investigated. 

The following technique is based on his 
recommendations and on those of Dr. F. H. 
Kemp, who is now in charge of the X-ray 
department at the Wingfield-Morris Hospital. 
For arteriography in the upper limb general 
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anesthesia is necessary ; but for the lower limb 
spinal anesthesia is better, since it produces great 
vasodilatation which will be well established half 
an hour after the injection of the anesthetic. The 
vessel is exposed through a short longitudinal 
incision, preferably as high as possible, so that all 
proximal branches will be made visible radio- 
graphically. Disturbance of the artery in its bed 
must be avoided, since this may cause spasm. 
A Io-c.c. syringe is used, filled with strong per- 
abrodil or diodone, with an eccentric nozzle and 
a fairly large needle, e.g., No. 19 Record for the 
femoral artery. It is important to keep the 
bevel of the needle down as ‘it enters the lumen 
of the vessel. Large quantities of perabrodil 
have been used without harmful effects (Lear- 
month has used Io c.c., followed within a few 
minutes by a second injection of the same quan- 
tity), but occasionally severe reactions occur in 
patients subject to allergic conditions : asthmatics, 
in particular, tolerate the drug badly. If it is 
thought desirable, the patient can be tested 
beforehand by placing 0-5 c.c. of perabrodil in 
the mouth for five minutes. A _ susceptible 
patient will show swelling of the mouth and 
tongue. The severe reactions are acute pulmon- 
ary or laryngeal oedema and, if noticed early, can 
be checked by the administration of adrenaline. 

The plunger is pressed as rapidly as possible 
and the signal for exposure given just before the 
syringe is emptied. Exposure 
factors are of little value; it is 
best to work them out for the 
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Sweat Secretion.—Guttman’s (1940) method 
was used. 


The order of investigation was as follows :— 
Clinical examination : 
motor, sudomotor and sensory, 
vascular and skeletal, 
percutaneous electrical stimulation, (elec. 
tromyography), 
oscillometry, 
(injection of perabrodil 
muscles). 
Operative examination (one session) : 
arteriography, 
fullest possible exposure of nerve, elec- 
trical stimulation, 
if convenient, exposure of damaged vessels, 
biopsy of affected muscles and of smal] 
cutaneous and muscular nerves. 


The exposure, although extensive, must be 
planned with some caution, so far as blood- 
vessels are concerned, so as to avoid damage to 
the collateral circulation, on which the nutrition 
of the limb may be entirely dependent. 


CASE REPORTS AND PATHO- 
LOGICAL INVESTIGATIONS 
The nature of the injuries responsible for 


the vascular damage has been summarized in 
Table I. 


into affected 


Table I. 








individual case from films taken 











- 5 Case No. INJURY NERVE LESION 
prior to arteriography. Kemp 
recommends ‘ a hard flat film, I Closed fracture of the radius | Complete median and ulnar paralysis: 
obtained by incorporating filters and ulna partial radial paralysis 
in the tube. The needle is then 2 Closed fracture of the mid- | Complete median and ulnar paralysis in 
withdrawn quickly and pressure shaft of the humerus the hand: partial radial paralysis. 
made on : the vessel for two 3 Bomb-splinter wound of | Complete median and ulnar paralysis in 
minutes with a moist swab. If the lower third of the arm | the hand: no radial paralysis. 
It happ ens that the site of block 4 Fracture of the surgical neck | Complete median and ulnar paralysis in 
is obscured by the bone shadow of the humerus the hand (complete motor paralysis of 
i iecti i all the intrinsic muscles, with depres- 
there bes objection to repens sion of all cutaneous sensibility and 
the injection almost immediately. sweating) : partial radial paralysis 
Electromyography (Weddell, 5 Closed fracture of the lower | Complete median and ulnar paralysis in 
Feinstein, and Pattle, 1943).— end of the radius the hand: partial radial paralysis 
This method of diagnosis was 6 Closed fracture upper third | Incomplete median, ulnar, and radial 
not available at the time when of radius and ulna paralysis. 
this investigation was made, but 








more recent experience has shown 

its value in ischemic as well as in other forms 
of muscle change. Large action potentials are 
characteristic of motor units in normal muscle ; 
small irregular action potentials of the fibrilla- 
tion of denervated muscle; whereas in com- 
pletely ischemic paralysis there is no electrical 
activity of any kind. 

Injection of Perabrodil into Muscle.—It was 
found by one of us (H. J. S.) that when perabrodil 
is injected into muscle the rate of absorption 
(as seen radiographically) is very much slower 
from ischemic than from normal or denervated 
muscle. (See Case 2.) 


Since they are not strictly relevant to the 
subject of the paper, no details are given about 
bone injuries and their treatment; about con- 
tractures and their treatment ; or the histological 
changes in muscle. 


Case 1 (C.1).—A soldier born in 1906. 

Feb. 25, 1941: Thrown off an army lorry and 
sustained fractures of the outer end of the right 
clavicle, body of the right scapula, and upper third of 
the right radius and ulna. He lost consciousness an 
remembers nothing of the accident. Admitted t0 
hospital elsewhere: notes scanty, but state that 
“There was obvious displacement and fracture 0 
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NERVE LESIONS 


both bones of the right forearm. The radial pulse 
was absent, and the hand was blue and cold. There 
was no sign of any circulation in the right hand. 
The forearm was manipulated under 
anesthesia: the radial pulse re- 
turned, but it was still very weak. 
The arm was put in plaster. At no 
time did he complain of pain in the 


Table 


IN VOLKMANN’S 


IT.— MEASUREMENTS OF SKIN ‘TEMPERATURE 
CENTIGRADE, MADE AT VARIOUS POINTS ON THE RIGHT AND LEFT 
HANDS AT ROOM ‘TEMPERATURE AND AFTER HEATING. ROOM 
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in brachial artery; venz comites apparently larger 
than normal. Pulsation also seen in both ulnar 
and radial arteries. 


IN DEGREES 


TEMPERATURE 21° C. 








forearm or hand ”’. 

March 12: Admitted to the 
Wingfield-Morris Hospital. 

Aug. 27: Exploration of nerves, 
muscles, and vessels ; arteriogram. 

PRECIS OF FINDINGS.— 











Vascular Damage.— 
Pulse at wrist half as forcible as 





on normal side. 





Oscillometry: Greatly reduced 
pulsations in lower third of fore- 





arm (Fig. 171). 





Skin temperatures: No reflex 
vasodilatation in hand (Table II). 


























Arteriography (Fig. 172): 
Brachial and ulnar arteries patent ; 
radial artery obliterated in upper third of forearm 
opposite site of fractures (cf. normal arteriograms, 


Fig. 173). 
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FIG. 171.—Case 1. Oscillometric records from normal 
and affected limbs: above, in the upper half of the 
forearm ; below, at the wrist. 


Direct inspection: Subcutaneous veins and small 
arteries more numerous than usual, in contrast with 
paucity of both in deeper layers. Normal pulsation 


AFTER 30 MIN. 
Exposuni ro Room | AET=R Fapocune or Lins 
‘TEMPERATURE 
Right Left Right Left Right Left 
Digit tips 21 31 22 33 23°8 34 
Centre of palm 26 32 27°5 33°5 28°5 35 
Front of wrist 26°3 32 28 33°5 29°2 35 
Mid forearm 29°3 32°5 31°4 33'S 32 34'5 
Front of elbow 30°3 33°5 32°3 34 34 35°5 
Muscle Changes.*— 
Voluntary Faradic Galvanic 
Power Response Response 
B. Rad. ws be 


E.C.R.L } fp 


Muscles of hand 
Appearances at Operation : 


Histological Changes : 
Proximal 3-4 cm. of common P 


ecrosis. 


flexor origin normal: other- E.D.C. Slight degeneration. 
wise complete necrosis of A.P.L. Necrosis. 
flexor group. Necrosis of F.D.P. Necrosis. 
lower third of extensor group, F.C.U. Necrosis. 


except E.D.C., which was 
fibrotic and yet responded 
to faradism. 





Nerve Damage.—Complete sensory loss and 
anhidrosis of median and ulnar distribution (Fig. 174) ; 
paralysis of intrinsic muscles of hand. At exploration, 
median nerve of normal diameter (§ mm.) above 
elbow. At a point 6 cm. below the medial epicon- 
dyle it passed between the two heads of pronator 
teres where it was constricted by scar tissue, diam. 
only 2 mm.; below this, diam. 3 mm. No 
neuroma. Nutrient vessels visible as far down as 





* Abbreviations used in describing muscles :— 


Radial: B. Rad. Brachioradialis 

E.C.R.L. Extensor carpi radialis 

longus 
E.D.C. Extensor digitorum com- 
munis 

Extensor minimi digiti 
Extensor carpi ulnaris 
Abductor pollicis longus 
Extensor pollicis longus 
Extensor pollicis brevis 
Extensor indicis 
Pronator teres 
Flexor carpi radialis 
Palmaris longus 
Flexor digitorum sublimis 
Flexor pollicis longus 
Flexor digitorum profundus 
Pronator quadratus 
Abductor pollicis brevis 
Opponens pollicis 
Flexor pollicis brevis 
Flexor carpi ulnaris 
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constriction, but below it nerve appeared avascular which a relatively short period had elapsed between 
and fibrotic. Faradic stimulation: response in upper injury and exploration, and in view of the re-inneryg- 
few centimetres of pronator teres and flexor carpi tion of the degenerate nerve. 

radialis. The connective tissue of the nerve was well supplied 





FIG. 172.—Case 1. Arteriogram. The FIG. 173.—Two normal arteriograms. Perabrodil was injected into the 


ulnar artery is patent, but the radial artery is brachial artery midway between the axilla and the elbow. The radial, ulnar, 
scarcely to be seen. It is probably obliter- and anterior interosseous arteries are well outlined. The anastomotic 
ated near the level of the radial fracture. circulation around the elbow is faintly visible. In the forearm many fine 
The anastomotic circulation around the elbow arterial branches are outlined. 


is heavily outlined. Below the level of the 
fractures there are only a very few fine : 
blood-vessels. with small blood-vessels: many of these were sur- 


rounded by aggregates of polymorphonuclear leuco- 


. cytes and lymphocytes, but the inflammatory reaction 
Ulnar nerve normal above elbow, not examined wag not severe. 


in upper forearm; at 10 cm. above wrist, shrunken, 
diam. 1-5 mm., fibrotic. No response on stimulation. 

HISTOLOGICAL EXAMINATION OF NERVES.— 

a. Anterior Interosseous Branch of the Median.— 
This branch contained many myelinated nerve-fibres, 
but was abnormal in that none of the fibres had a total 
diameter of more than 4:5, as measured in paraffin 
sections stained by Weigert’s method ; most of them 
were considerably smaller. Many small aggregates 
of myelin breakdown products are visible among the 
fibres, and an abnormally large number of Schwann 
nuclei is present. It may be concluded that the 
fibres were in process of regeneration after an initial 
Wallerian degeneration of the whole nerve. In one 
respect, however, the changes in the nerve are not 
typical of Wallerian degeneration, for there has been 
a considerable thickening in the collagenous endo- 
neurium which separates the re-innervated Schwann 
tubes. Such an increase in the density of the 
endoneurial connective tissue is known to follow 
Wallerian degeneration when a nerve stump is left FIG. 174.—Case 1. Complete sensory loss and ree s 
denervated for very long periods (Holmes and Young, median and ulnar distribution. Partial sensory loss and anhi 


; : : ; rosis in the lower part of the distribution of the medial cutaneous 
1942), but it was not to be expected in this case, in _ nerve of the forearm. 
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NERVE LESIONS 


b. Branch of the Median to F.D.S.—The two 
bundles of nerve-fibres of which this branch is com- 

sed showed a degeneration entirely unlike the 
Wallerian type. They contained no nuclei of any 
kind, either Schwannian or mesodermal, and in the 
Weigert preparations the myelin of the fibre sheaths 
is seen to be broken up into irregular masses occupy- 
ing the whole thickness of the fibre (Fig. 175, 176). 
This myelin change is unlike that of Wallerian 
degeneration in that no phagocytic cells are present 


Ms 2 


ie 


FiG. 175.—Case I. Transverse section of one bundle in the 
branch to F.D.S. Weigert-alum carmine. Scale = 4ouy. 





ttl 


and the products of sheath degeneration are not 
collected into the characteristic ‘ digestive chambers ’ 
formed by the cytoplasm of the macrophages. And 
similarly there has been none of the shrinkage of the 
lumen of the tubes characteristic of degeneration 
after simple division, with the result that the fibres 
have retained their normal uniform diameter of about 
14“. One of the bundles shows endoneurial cedema, 
but there is no sign of a cellular inflammatory reaction 
in any part of the specimen. 

c. The Dorsal Cutaneous Branch of the Ulnar.— 
The nerve-fibres in this branch were completely 
degenerate, their axons and myelin having disappeared 
entirely except for a few scattered droplets of broken- 
down myelin. There has also been a great increase 
in the collagen of the endoneurium. The endo- 
neurium is represented by thick dense strands of 





FiG. 177.—Case 1. One nerve-bundle from the dorsal 
cutaneous branch _of the ulnar. Transverse section. 
Weigert-alum carmine. Scale = 40u. 


collagen with sparsely distributed nuclei; conse- 
quently in many areas in the nerve the Schwann tubes 
representing the original fibres have been completely 
obliterated (Fig. 177). This endoneurial fibrosis is 
More severe than has ever been seen after simple 

allerian degeneration. At some points the dense 
collagenous strands are separated by spaces containing 
aggregates of cells, some of which are similar to the 
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macrophages of Wallerian degeneration, though others 
are smaller, and some have nuclei of abnormal shape 
(Fig. 178). It seems likely that all these cells are 
phagocytic, and that some of them are disintegrating : 
there are none that can certainly be identified as 





FiG. 176.—Case 1. Same nerve as in Fig. 175, longitudinal 
section. Weigert-alum carmine. Scale = 4ou. 


Schwann cells. Numerous small vessels containing 
normal blood are present both in the endoneurium 
and perineurium: they are probably more numerous 
than in the normal state, and represent part of the 
collateral circulation of the limb developed in response 
to the arterial obstruction. 

SUMMARY.—The degeneration of the fibres in the 
anterior interosseous branch of the median nerve 
cannot have been due to the constriction of the main 
trunk between the heads of pronator teres, since the 
branch arose well above the site of constriction. It may 
possibly have been due to trauma at the time of the 
original injury, causing axonotmesis followed by 
regeneration. On the other hand, the presence of 
endoneurial thickening, which is not typical of 
Wallerian degeneration, inclines one to suggest that 
the initial fibre degeneration, accompanied by endo- 
neurial thickening, was due to ischemia caused by 
centripetal vascular spasm at the time of injury. The 





Fic. 178.—Case 1. Same nerve as in Fig. 177. 
Longitudinal section. Masson. Scale = 4oy. 


subsequent regeneration of the fibres, in progress 
when the specimen was excised, must have resulted 
from revascularization, without which growth of fibres 
could not have occurred. 

The condition of the branch to F.D.S. seems to be 
a necrosis comparable with that of ischemic infarction 
of muscle: there is no cellular reaction, the nuclei 
of all cells in the nerve have disappeared, and there has 
been some autolytic breakdown of the myelin. The 
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absence of any zone of active phagocytosis around 
the necrotic nerve is no doubt accounted for by the 
small size of the specimen, which included no living 
tissue in which such a reaction could arise. 

The condition of the ulnar nerve in the upper 
part of the forearm is not known, but the histological 
changes in its dorsal cutaneous branch suggest that the 
damage was vascular in origin; two of the affected 
muscles (F.C.U. and F.D.P.) were supplied by bran- 
ches arising above the level of the fracture, strong 
evidence in favour of a centripetal vascular change. 
The degenerative changes in the dorsal branch seem 
to represent a more advanced stage of the endoneurial 
collagenization seen in the interosseous branch of 
the median. Fibre degeneration has taken place, 
followed by gross endoneurial collagenization. The 
presence of numerous vessels indicates that an ade- 
quate circulation has been restored, but it was too 
late ; fibre regeneration is impossible because Schwann 
cells have been destroyed and many of the Schwann 
tubes obliterated. 

PROGRESS.— 

Feb. 4, 1942: Median, no recovery. 

Ulnar, no recovery. 

Radial, recovery in proximal muscles (B.Rad., 
E.C.R.L., E.C.R.B., E.D.C., E.Min.D., E.C.U.) and 
one distal muscle, A.P.L. 

Aug. 20, 1943: Median, none, apart from what 
could be ascribed to a little improvemerit in the 
unaffected proximal part of the common flexor group. 

Ulnar, none. 

Radial, distal muscles active except E.P.L. and 
E.I. Shrinkage of analgesia in the palm almost 
certainly due to overlap from neighbouring nerves. 


Case 2 (B.21).—An airman born in 1910. 

Jan. 1, 1941: A land-mine exploded near the 
balloon site on which he was working. He sustained 
a head injury, simple fracture of five ribs on the left 
side with hemopneumothorax, a few abrasions of the 
left forearm, and a closed fracture of the mid-shaft 
of the left humerus. Admitted to hospital ; two days 
later the left arm was encased in plaster from the 
axilla to the wrist, with the elbow flexed to 90°. At 
no time did he complain of pain in the forearm and 
hand, but in the first few days he experienced tingling 
in the fingers. After two weeks the plaster was 
removed and the arm placed on a shoulder abduction 
splint. This splint caused a great deal of pain over 
the fractured ribs, and was abandoned in favour of 
plaster. The arm was in plaster for eight and a half 
weeks and the fracture united normally. His radial 
pulse was absent during his nine weeks’ stay in hospital. 


June 27: Admitted to the Wingfield-Morris 
Hospital. The fracture was firmly united in good 
alinement. 

Aug. 27: Exploration of nerves, muscles, and 


vessels ; arteriogram. 

PRECIS OF FINDINGS.— 

Vascular Damage.— 

Pulse: In brachial artery normal in upper half of 
arm, very weak at elbow ; radial pulse just palpable ; 
ulnar pulse not palpable in either arm. 

Oscillometry: Greatly reduced pulsations below 
mid-arm. 

Skin Temperatures : 
hand. 

Arteriography : 


No reflex vasodilatation in 


Injection above obstruction was 


made with some difficulty—none of it travelled distally. 
Injection below obstruction showed patency of radial 
and ulnar arteries, many anastomoses round the elbow, 
but otherwise few vessels outlined in forearm. 
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Direct Inspection: Normal artery as far down as 
site of humeral fracture ; at this level encased in scar 
tissue and obviously obstructed ; distally, diameter 
much reduced, pulsation very feeble. 

Muscle Changes.— 


Voluntary Faradic Galvanic 
Power Response Response 

B. Rad. + ~ 
BACR.L. ~ - 
B.D... flicker 
Other muscles in radial group 
Upper end of P.T. - 
Other muscles in median group + only in in- 
Ulnar group — ~- a pn 


Perabrodil absorbed from common flexors on normal side in 25 
minutes ; on abnormal side, still present after two hours. 
Appearances at Operation : | Histological Changes : 
Except for upper 6 cm. of | F.D.S. Necrosis 
common flexor origin, com- 


mon flexor group complete- Dense fibrosis with 
ly necrotic. _ . PT. ( areas of degenera- 
E.D.C. Reddish, fibrotic. EDC ting muscle be- 
A.P.L. Patchy necrosis. APL. 


E.P.L. Necrotic. 


of abortive regener- 
E.I. Necrotic. | 


| tween : indications 
ation. 


Nerve Damage.—Complete sensory loss and 
anhidrosis of median and ulnar distribution : paralysis 
of intrinsic muscles of hand. Anesthesia in superficial 
radial area (the patient believed that pain sensibility 
had returned during the three months preceding 
admission). At exploration at level of fracture median 
and ulnar nerves appeared normal and were not 
involved in scar tissue. Median nerve and its branches 
of normal consistency and diameter (6 mm.) as far as 
6 cm. below medial epicondyle. Nerve passed 
between the deep and superficial heads of pronator 
teres, but, in contrast with Case 1, there was no sign 
of constriction. Below this level the nerve gradually 
narrowed, and in the lower forearm was only 3 mm. 
in diameter, avascular, atrophied, and fibrotic. No 
obvious constriction or neuroma at any level. 

Faradic stimulation: weak response in upper 
4 cm. of common flexor origin. 

Ulnar nerve appeared normal (diam. § mm.) as 
far as epicondyle. Not exposed in upper half of 
forearm; in lower half diameter much reduced 
(2-5 mm.), same consistency as the median at this 
level. No response on stimulation. 

HISTOLOGICAL EXAMINATION OF NERVES.— 

a. Branch to P.T.—This branch contained numer- 
ous myelinated nerve-fibres, and while many of them 


Pa eye * 
OO , 






Fic. 179.—Case 2. Part of a_nerve-bundle in the 
branch to pronator teres. Longitudinal section. Weigett- 
alum carmine. Scale = 4oy. 


were of large diameter, of the order of 12-14, a0 
equally large number were small, 3-6. This repre- 
sents an abnormally high proportion of small fibres; 
and indicates that some of the normal (large) fibres 
have undergone degeneration and been replaced by 
others which have grown down from above, but 
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NERVE LESIONS 


not achieved their normal diameter. The large 
fibres present may either have escaped injury or have 
proceeded further in regeneration than the others. 
In longitudinal sections it can be seen that some of 
the nerve-bundles contain collections of myelin 
having the appearance seen in the early stages of 
Wallerian degeneration of large fibres (Fig. 179). 
This abnormality of the myelin sheath is probably 
greater than can be attributed to operative trauma 
and may indicate a persistent nutritional abnormality. 

The connective tissue of the nerve contains an 
excess of small vessels, many of which are surrounded 
by considerable polymorphonuclear and lymphocytic 
aggregations. In one of the bundles there has been 
considerable hemorrhage in the perineural connective 
tissue. 

b. Branch to F.D.S.—This smali branch contains 
only one nerve-bundle in which all the fibres have 
degenerated with no sign of regeneration. The 
condition of this nerve is similar to that of the dorsal 
cutaneous branch of the ulnar in Case 1. There are, 
however, a few cells present which may be Schwann- 
jan, though they are much less numerous than after 
normal Wallerian degeneration. 

c. Palmar Cutaneous Branch of the Median.— 
This contains an abundance of myelinated fibres 
(Fig. 180), but as most of them are less than §y in total 





Fic. 180.—Case 2. Part of the palmar cutaneous 
branch of the median nerve. Transverse section. 
Weigert-alum carmine. Scale = gow. 


diameter they are probably regenerating rather than 
normal undamaged fibres. The blood-vessels show a 
mild polymorphonuclear exudation and the endoneurial 
collagen fibres show a slightly abnormal thickening. 





FIG. 181.—Case 2. A nerve-bundle from the dorsal 
Cutaneous branch of the ulnar. Longitudinal section. 
nly two small myelinated nerve-fibres are visible. 
Weigert-alum carmine. Scale = 40. 


d. Dorsal Cutaneous Branch of the Ulnar.—The 
fibres in this branch have all degenerated, and the few 
small myelinated fibres present (Fig. 181) presumably 
fepresent an incomplete and unsuccessful attempt at 
Tegeneration. Some of the Schwann tubes appear to 
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have retained their lumen, but others have been 
obliterated by thickening of the collagen fibres of the 
endoneurium (Fig. 182). The less severely damaged 
tubes contain Schwann cells, but the others are 





The same nerve as in Fig. 181. 
Masson. Scale = 4op. 


Fic. 182.—Case 2. | 
Transverse section. 


occupied only by groups of mesodermal cells with an 
extensive foamy cytoplasm. A large artery accom- 
panying the nerve is completely obliterated by an old 
thrombus, but within the endoneurium there is a 
large number of small normal vessels. 

SUMMARY.—There is no doubt that in this case 
the nerve damage was ischemic in origin. 

The least severely affected nerve-branches were 
the branch to pronator teres, which arose high in the 
arm, and the palmar cutaneous branch which was the 
most distal specimen taken. But in both there is 
evidence of initial degeneration of some or all of the 
nerve-fibres, followed by regeneration. In the branch 
to flexor sublimis and in the dorsal cutaneous branch 
of the ulnar nerve-fibre degeneration was associated 
with destruction of many of the Schwann cells and 
gross collagenization of the endoneurium. Attempts 
at regeneration of myelinated fibres were absent or 
abortive. In all the nerves there was an abundance 
of small vessels containing apparently normal blood. 
The evidence indicates that the effect of the initial 
acute ischemia is to cause nerve-fibre degeneration ; 
and that in the areas in which this is most severe there 
is also Schwann-cell destruction and collagenization 
of the endoneurium. Later, when a collateral circula- 
tion has become established, regeneration of mye- 
linated fibres takes place, but only in those nerves in 
which the Schwann cells are still alive and the Schwann 
tubes remain patent. 

PROGRESS.— 

July 13, 1942: In the radial group several of the 
proximal muscles showed slight recovery, but there 
has been none in E.P.L., E.P.B., or E.I. 

In the median and ulnar muscles there was only 
a flicker of contraction in F.C.U. 

Sensory recovery is complete in the superficial 
radial area; there has been a slight recovery of pain 
sensibility in the palm in the ulnar area. 

Oct. 26, 1943: Slight flicker in median group. 
Return of sweating and of touch and pain sensibility 
in radial area, with considerable overlap on to the 
median and ulnar areas. In median area shrinkage 
of zone of analgesia, but no recovery in ulnar area. 


Case 3 (M.32).—A sailor born in 1900. 
March 10, 1941: He was injured in a bomb 
explosion, and sustained multiple injuries including 
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wounds of the medial side of the right arm. He had 
immediate pain in the right elbow, but the hand and 
forearm felt normal until on trying to use the limb 
he found that he had no movement of the wrist or 
fingers, and that he had complete sensory loss in the 
hand. He was admitted to hospital where bomb 





Fic. 183.—Case 3. Arteriogram. The brachial artery 
is obliterated at the level of the wound, and a large foreign 
body may be seen close by. Just above the site of oblitera- 
tion there are several large anastomotic vessels. (The 
radiograph was unsatisfactory for reproduction, and the 
—* of the vessels have been marked out with Indian 


splinters were removed, and the wounds were excised 
and (nota bene) sutured. The arm was immobilized 
in a Thomas splint. 

March 12: It was noted that “ the right arm was 
grossly swollen from the shoulder to the elbow. The 
wounds have been sutured under tension and are 
discharging serum”. The sutures were removed 
and the wound packed with vaseline gauze. He had 
“total anesthesia of the forearm and hand, with 
complete loss of motor power in the hand. The hand 
is warm and of good colour; there is no palpable 
radial pulse ”’. 

A radiograph revealed a comminuted fracture of 
the medial epicondyle of the right humerus. 

March 13: All sutures removed, wounds in- 
sufflated with sulphanilamide powder, and a closed 
plaster applied. 

April 21: There was “evidence of beginning 
flexor contracture of the fingers—slight resistance to 
complete extension ”’. 

Nov. 11: “‘ Some evidence of return of function 
in the extensor muscles ”’. 


March 13, 1942: Admitted to the Wingfield. 
Morris Hospital. 

March 25: Exploration of nerves, muscles, ang 
vessels : arteriogram. 

PRECIS OF FINDINGS.— 

Vascular Damage.— 

Pulse: Palpable in brachial artery down to mid- 
arm, very feeble at wrist. 

Oscillometry: Poor pulsations in lower arm, 
barely perceptible in forearm. 

Skin Temperatures: No reflex vasodilatation jn 
hand. 

Arteriography (Fig. 183): Complete obstruction 
in brachial artery 3 cm. above epicondyle. 

Direct inspection confirmed this. Pulsation jp 
radial artery visible in upper third of forearm. 


Muscle Changes.— 


Voluntary Faradic Galvanic 


Power Response Response 
BP. | 
oh flicker ~ 
E.I. 
Other extensor muscles normal 
Common flexor origin, proxi- 
mal few cm. flicker 


All other forearm muscles in 

median and ulnar groups — 
Intrinsic muscles of hand - 
Appearances at Operation : | Histological Changes : 

All forearm flexors necrotic. | : Degeneration and in- 

: terstitial fibrosis. 

| F.D.S. Necrosis. 
| E.D.C. Necrosis. 
| E.P.L. Similar to P.T. 


E.P.B. necrotic 
El J 


Nerve Damage.—Complete sensory loss and anhi- 
drosis of median, ulnar, and medial cutaneous (fore- 
arm) distribution. Paralysis of intrinsic muscles of 
hand, Diminution of sensibility and sweating in 
superficial radial area. 

At exploration, medial cutaneous nerve of forearm 
completely divided 11 cm. above medial epicondyle. 

Ulnar: 11 cm. above medial epicondyle a very 
large fusiform neuroma (Fig. 184), consistency quite 
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Fic. 184.—Case 3. The nerve lesion as exposed at 
operation. There are two lateral neuromata on_ the 
median nerve, and a large fusiform neuroma on the ulnar. 
The proximal neuroma on the medial cutaneous nerve of 
the forearm is also visible. 


soft, and below it nerve was of normal diameter. 
Behind epicondyle nerve buried in scar tissue, but 
apparently normal except for slight epineural fibrosis. 


‘Beyond a point 5 cm. below epicondyle it gradually 


became atrophied and fibrotic, in lower third 0 
forearm diam. only 2 mm. Median: diam. 6 mm. 
proximally. At same level as ulnar and medial 
cutaneous lesions, there was a conspicuous lateral 
neuroma (Fig. 184); diam. below, 6 mm. There 
was a second lesion 8 cm. below the first, and at the 
same level as the arterial lesion ; it was also a later 
neuroma, on the anterior surface of the nerve (Fig. 
184). Below this level the nerve became involved in 
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scar tissue in the antecubital fossa, but after dissection 
it appeared normal (diam. 5 mm.). It continued so 
for 6 cm. below the epicondyle, beyond which it gradu- 
ally shrank, was apparently avascular, and felt fibrotic. 
No obvious constriction between heads of P.T. In 
lower third of forearm diam. only 2-5 mm. 

Electrical stimulation of both median and ulnar 
nerves negative. 

HISTOLOGICAL EXAMINATION OF NERVES.— 

a. Branch to F.D.P.—This nerve contains many 
myelinated fibres, but most of them have a total dia- 
meter of only 4-5, or less, and there has been 
proliferation of the Schwann cells. Thus, it appears 
that an initial complete fibre degeneration has been 
followed by recent regeneration. 

b. Branch to P.T.—The nerve-fibres in this 
specimen have degenerated completely: in addition 
there has been considerable thickening of the endo- 
neurial collagen so that many of the Schwann tubes 
have been obliterated, and there are many fewer 
Schwann cells present than would be expected in a 
nerve which had undergone simple Wallerian degener- 
ation. The branch is abundantly supplied with blood- 
vessels containing normal blood: these are found 
both within the bundles and in the epineurium. 
Numerous polymorphonuclear leucocytes can be seen 
emigrating from all the vessels, and they form collec- 
tions in the epineural connective tissue. 

c. Branch to F.D.S..—Here again all the nerve- 
fibres have degenerated, and collagenization within 
the bundle has, in some areas, proceeded further than 
that in the branch to P.T. Thus, at some levels 
bundles can be seen in which the lumina of the 
Schwann tubes have not been obliterated, and Schwann 
cells are still present within them, the only abnormality 
being a slight thickening of the endoneurium ; while 
at other levels the bundles consist entirely of dense 
strands of collagen showing no tubular structure, and 
in places this intraneural collagen is acellular and 
shows hyalinization. In one transverse section a 
bundle was seen in which half of its area was occu- 
pied by Schwann tubes with a thickened endoneurium, 
while the other half contained only a dense mass of 
longitudinally orientated collagen. 

d. Dorsal Cutaneous Branch of Ulnar.—The nerve- 
fibres are degenerate, but removal of the products of 
myelin sheath breakdown has not proceeded normally. 
At many points in the Weigert-Pal preparations 
granular masses of black-staining material can be seen 
occupying spaces similar in dimensions to normal 
nerve-fibres (Fig. 185). In normal Wallerian degen- 
eration these breakdown products would have dis- 
appeared long ago. Trichrome preparations show 
that the normal structure of the nerve has largely 
disappeared as a result of the formation of dense 
intraneural collagen masses. This collagen shows 
patchy hyaline change with loss of affinity for collagen 
stains. The few cells present in the nerve have the 
appearance of phagocytes (Fig. 186) and many of them 
show nuclear degenerative changes. The perineurial 
and epineurial connective tissues of the nerve are 
similarly composed of acellular degenerating collagen. 

ne nerve contains only a very small number of 
minute blood-vessels. 

SummMaRY.—In view of the evidence of partial 
traumatic interruption of the median and ulnar nerves, 
some Wallerian degeneration was to be expected in all 
the branches excised for histological examination. 

t 1s, however, evident that there has been a con- 
siderable degree of regeneration through the median 
lesion at least, since the branch to F.D.P. was exten- 
‘ively re-innervated. But all the other branches are 


not only devoid of fibres, but show changes that are 
not typical of normal post-traumatic Wallerian degen- 
eration, and these must be attributed to the ischemia 
accompanying the direct injury of the main nerve- 
trunks. In specimens (6), (c), and (d) various grades 





FIG. 185.—Case 3. A nerve-bundle from the dorsal 
cutaneous branch of the ulnar in a transverse section at a 
proximal level. Myelin remains still occupy the old nerve- 
fibre tubes, and the endoneurium is thickened. Weigert- 
alum carmine. Scale = 4ou. 


of endoneural collagenization are seen, and in specimen 
(d), in which there is no evidence of establishment of 
collateral circulation, the collagen which has occupied 





Fic. 186.—Case 3. The same nerve as that in Fig. 
015, shown in longitudinal section at a distal level. 
Masson. 


the nerve shows signs of degenerative change. Fur- 
thermore, in specimen (d) there has been a failure of 
the normal process of phagocytic removal of myelin 
breakdown products, indicating a persistent abnor- 
mality in the nutrition of this branch. 

PROGRESS.— 

June 26, 1942: No evidence of recovery in median 
or ulnar nerve: slight evidence of improvement in 
the radial distribution, except in E.P.L., E.P.B., and 
E.I. The patient has not been available for re- 
examination since this date. 


Case 4 (G.24).—A civilian motor engineer born 
in 1880. 

Nov. 2, 1940: Caught his left arm in the carrier 
of a lathe and sustained a fracture of the surgical neck 
of the humerus, fracture of the mid-third of the radius 
and ulna, soft-tissue injuries of the arm and axilla, 
and a complete brachial plexus paralysis. Admitted 
to hospital ; axillary wound excised and sutured, both 
fractures reduced and immobilized by shoulder spica. 

Dec. 15: Plaster spica was removed and arm 
placed ina sling. ‘‘ Sensation from shoulder to elbow 
now present. Less swelling of the hand and the skin 
seems more vital ”’. 

Jan. 15, 1941: “Indefinite sensation to mid- 
forearm, definite contraction in deltoid, biceps, and 
triceps ”’. 
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March 10: “ Sensation to pin-prick 2-3 finger- 
breadths above the ulnar styloid ”’. 

July: ‘‘ Some movement began to return to the 
fingers ”’. 

April 24, 1942 : Admitted to the Wingfield-Morris 
Hospital. At no time had he complained of pain in 
the hand. 

May 13: Exploration of nerves and muscles ; 
arteriogram. 

PRECIS OF FINDINGS.— 

Vascular Damage.— 

Pulse : Feeble in axilla, impalpable at wrist. 

Oscillometry : Slight pulsation only in upper third 
of arm. 

Arteriography (third part.of subclavian) : Complete 
obstruction at level of fracture of neck of humerus. 

Muscle Damage.— 


Voluntary Faradic Galvanic 


Power Response Response 
B. Rad. 
E.C.R.L. 
E.D.C. 
Other extensor muscles 
PA 
F.C.R. 
P.L. 
F.D.S. 
Other muscles in median group 
F.C.U. 
F.D.P. 
Ulnar intrinsics 
ee at Operation : Histological Changes : 
-D.C.  Fibrotic 
A.P.L. aah 
4 Necrusic on Necrosis and fibro- 
E.I. E.I. Necrosis. 
Superficial forearm muscles : Normal and degenerate fibres 
apparently normal. 
Deep muscles: necrotic. Necrosis. 
First dorsal interosseous : Degeneration. 


pale red and atrophic: no 
electrical response. 


Nerve Damage.—Diminished sensibility and hypo- 
hidrosis in median, ulnar, and superficial radial areas : 
paralysis of intrinsic muscles of hand. At explora- 
tion (forearm only), median-nerve atrophied (diam. 





Fic. 187.—Case 4. Transverse section of a nerve- 
bundle at a proximal level in the dorsal cutaneous branch 
of the ulnar. Masson. Scale = 4ou. 


3 mm.) fibrotic, very firm, and avascular. Faradic 
stimulation, weak response in A.P.B. Ulnar similar, 
diam. 2 mm.; no response on stimulation. 

HISTOLOGICAL EXAMINATION OF NERVES.— 

a. Dorsal Cutaneous Branch of Ulnar.—Examined 
in transverse and longitudinal section throughout its 
length. There is no significant difference in the 
condition of the nerve at the proximal and distal 
levels. The bundles have all suffered considerable 


endoneurial collagenization (Fig. 187), though the 
severity of the change varies at different points 
within the bundles. Thus, in some areas the Schwann 
tubes have an unobstructed lumen and contain 
regenerating nerve-fibres with myelin sheaths, By 
at other points the nervous tissue has been completely 
replaced by collagen (Fig. 187), and this shows 3 
degenerative change manifested by absence of nuckj 
and patchy abnormality of staining reactions: thys 
it takes up the plasma stain in Masson’s method, and 
the picric acid rather than the acid fuchsin in hem. 
toxylin—van Gieson preparations. The numeroys 
blood-vessels contain apparently normal blood, and 
there is only a very mild inflammatory reaction, 

b. Branch of the Superficial Radial Nerve.—This 
branch contains some myelinated nerve-fibres: the 
Schwann cells have proliferated, but there is no 
significant degree of endoneurial collagenization, and 
the nerve thus has the appearance of being in the 
process of re-innervation after degeneration of 
typical Wallerian kind. 

SUMMARY.—Transient brachial plexus _ paralysis 
(neurapraxia). Ischemic lesions of deep flexor 
group in forearm, distal extensors, and of median 
and ulnar nerves. 

The varying severity of the collagenization at 
different points in the dorsal cutaneous branch 
demonstrates the continuity of the different grades of 
collagenization that have been found in all these cases, 
The presence of regenerating and myelinated fibres 
in those Schwann tubes that have retained their 
individuality indicates that regeneration of nerve- 
fibres is possible if collagenization has not gone too 
far, and if a good circulation has been re-established. 
But it seems unlikely that normal motor-fibres of 
maximal diameter could ever be formed even in these 
intact Schwann tubes, since the endoneurial tissue 
between them is considerably thickened and would 
surely prove a persistent hindrance to the increase in 
fibre diameter which is a necessary part of the process 
of regeneration. 

PROGRESS.— 

June 26, 1942: No improvement, except for a 
flicker in A.P.B. 

Sept. 18, 1943: Slight increase in power of active 
muscles ; flicker in F.P.L., otherwise no change. 

Pain sensibility has returned in the distribution 
of the dorsal branch of the ulnar. Anesthesia in the 
median and ulnar areas has diminished in extent. 


Case § (S.35).—A civilian radio-electrician bor 
in 1905. 

Jan. 7, 1942: Sustained a left Colles’s fracture 
while boxing. On his way to hospital he felt some 
pain in the hand, but cannot remember if there was 
any disturbance of sensibility. Fracture manipulated 
under anesthesia, perfect reduction obtained, and 4 
complete skin-tight plaster applied. Later, he could 
move his fingers but could not “ feel them properly”. 
During the night severe pain in the forearm muscles, 
increased by movement of the fingers. 

Jan. 8: Reported at hospital; fingers wert 
swollen but could be moved voluntarily ; sensibility 
was not tested. 

Jan. 10: A little plaster removed from the palm, 
slightly easing the pain. The patient-could still move 
his fingers, but sensibility was probably diminished. 

Jan. 11: Plaster split. 


Jan. 12: Plaster removed ; skin severely blistered | 


on front of forearm; blisters removed under ang 
thesia, fracture re-manipulated and complete skin- 
tight plaster applied. 
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NERVE LESIONS 


an. 14-March 27: Further treatment. During 
this period it became clear that there was a serious 
loss of motor and sensory function in the hand. 


March 30: Admitted to Wingfield - Morris 
Hospital. ; 
May 6: Exploration of nerves, muscles, and 


vessels ; arteriogram. 





Fic. 188.—Case 5. Arteriogram after injection into 
the radial artery below the middle of the forearm. This 
artery is obstructed at the level of the radial fracture, and 
several anastomotic vessels arise above the site of obstruc- 
tion. The vascular arch in the palm is outlined only over 
the base of the 4th and 5th metacarpals. This arteriogram 
was repeated with the same result. 


Vascular Damage.— 

_ Pulse: Normal in radial artery at wrist. 
pinker but colder than normal. 

Oscillometry : Pulsations greatly reduced in lower 
half of forearm. 

Arteriography: Obstruction in radial artery at 
level of fracture, many anastomoses proximal to it, but 
superficial palmar arch not filled (Fig. 188). Ulnar 
artery patent and deep arch well filled (Fig. 189). 


Irect inspection confirmed obstruction in radial 
artery, 


Hand 


Muscle Damage.— Voluntary Faradic Galvanic 
Power Response Response 
weak + 


Thenar muscles 


her muscles j i 
‘ es in median grou 
active — 


Ulnar intrinsics 
von Muscles in ulnar group 
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Appearances at Operation : Histological Changes : 
F.D:S. } Necrotic F.D.S. Necrosis. 
FDP, distally E.P.L. Fibrosis and a patch 
” ; of necrosis. 
© necrosis : 
eh L. responded to 
BS faradism. 
First dorsal No necrosis Hyalinization and fibrosis. 
interosseous. 








FIG. 189.—Case 5. Arteriogram obtained by injection 
of the ulnar artery below the middle of the forearm. There 
is no obstruction of the ulnar artery and the deep arch in the 
palm is well outlined. (In this and Fig. 188 the shadows 
of the vessels have been blackened with Indian ink.) 


Nerve Damage.—Complete sensory loss and 
anhidrosis in distribution of median, ulnar, and 
superficial radial nerves (Fig. 190): paralysis of 
intrinsic muscles of hand. 

At exploration, median nerve normal, diam. 6 mm. 
down to 16 cm. above the wrist, then progressive 
shrinkage, diam. 2-5 mm. at 13 cm. above wrist: 
firm, fibrotic, but not avascular. No neuroma. In 
carpal tunnel, apparently normal again; _ thus, 
shrinkage extended over 13 cm. 

Ulnar: At 12 cm. above wrist began to shrink, 
quickly reaching diam. 2 mm., firm and fibrotic, but 
vascularity doubtful. No response on stimulation 
of either nerve. 

HISTOLOGICAL EXAMINATION OF NERVES.— 

a. Dorsal Cutaneous Branch of the Ulnar.—After 
fixation the specimen was 13 cm. in length: it was 
examined at different levels. 

The most proximal 4 cm. of the nerve show no 
great abnormality of the connective tissue: in the 
bundles, however, although normal large myelinated 
fibres are present at the periphery, the fibres in the 
middle have undergone degeneration. But in this 
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area there has been abundant regeneration from 
above, and the Schwann tubes, with their proliferated 
Schwann cells, contain many fine thinly myelinated 
axons. There is slight endoneurial cedema, but no 
other remarkable change. 





FiG. 192.—Case 5. Complete sensory loss and anhi- 
drosis in the median and ulnar areas, and in the distribution 
of the superficial radial nerve. The area of sweating and 
sensibility over the dorsum of the Ist interosseous space 
is almost certainly innervated by the lateral cutaneous 
nerve of the forearm. 


In the next 3-5 cm. of the nerve the number of 


myelinated nerve-fibres present gradually decreases, 
though there are still many small fibres in the process 


of regeneration: myelin remains show all stages of 


removal by phagocytes. There is a mild polymorpho- 


nuclear and lymphocytic infiltration of the tissues 





Fic. 191.—Case 5. Part of a nerve-bundle in the 
dorsal cutaneous branch of the ulnar at a point at which 
there is no great fibrosis of the endoneurium between the 
Schwann tubes. Masson. Scale = 20. 


around the blood-vessels. In the distal 6 cm. of the 
nerve there are no normal nerve-fibres present, all 
are in the process of regeneration, and they seem to be 
less numerous than at the more proximal levels. Some 


of the nerve-bundles show an unmistakable excess of 


collagenization of the endoneurium; this can be 
very clearly demonstrated by comparing the different 
bundles in the same transverse section of the nerve 
(Figs. 191, 192). But at no level has the collageniza- 
tion proceeded to complete obliteration of the lumina 
of the Schwann tubes. Throughout this distal seg- 
ment of the nerve there is patchy infiltration of the 
bundles with dense masses of inflammatory cells, and 
the whole nerve appears to be hypervascularized. 

b. Palmar Cutaneous Branch of the Median.—This 


very small nerve has undergone complete Wallerian 
no necrosis or other 


degeneration, but shows 
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conspicuous abnormality. The endoneurium is, per. 
haps, slightly thickened. 

PROGRESS.— 

Aug. 26, 1943: Of the paralysed median muscles 
F.P.L. alone has recovered ; feeble contraction in the 
ulnar intrinsics. Sweating and sensibility haye 
returned in the radial area, and in the palmar area of 
the ulnar. Slight shrinkage in the area of median 
analgesia, probably due to overlap. 


Case 6 (G.§8).—A soldier born in 1917. 

Nov. 19, 1943: Motor-cycle crash; closed frac- 
ture of upper third of right radius and ulna, open 
fracture right tibia and fibula. Admitted to hospital 
without delay : forearm fracture reduced, and plaster 
applied from mid-arm to palm, with elbow flexed 
g0° ; appropriate treatment for lower-limb injury. 

Nov. 20: Arm painful, fingers swollen and blue; 
plaster bivalved, which relieved the pain. On the 
following day the fingers were flexed and could not be 
extended without causing pain. Median and ulnar 
paralysis first noticed. 

March 30, 1944: Admitted to Wingfield-Morris 
Hospital. 

May 17: 
arteriogram. 

PRECIS OF FINDINGS.— 

Vascular Damage.— 


Exploration of nerves and muscles; 


Pulse : Normal. 
Oscillometry: No significant departure from 
normal. 


Arteriography: Slight narrowing in upper part of 
radial artery, absence of branches in main muscle 
mass of forearm and no filling of distal quarter of 
anterior interosseous artery. No sign of this vessel at 
operation. 





Fic. 192.—Case 5. The same nerve as that in Fig. 
191, but at a point at which there is considerable thickening 


of the endoneurial collagen. Transverse section. Masson. 
Scale = 20. 
Muscle Damage.— 
Voluntary Faradic Galvanic 
Power Response _ Response 
Pa. +- + 
AGI. = 
PAG. 4+ ~ 
F.D.S + + ; 
EPL. + ? f 
F.D.P hd _ Fes 
P.Q. ? not examined 
A.P.B - = 1 
O.P. — — T 
F.P. +, grade 2 =: 58 


Ulnar muscles: All acting, but weak. 

Radial muscles: distal muscles, except E.I. an 
weak but active : proximal muscles strong. 

| Histological Changes : 


d (?) E.P.B. 


Appearances at Operation : | cal 
Necrosis of lower half of | Confirmed macroscop! 
F.D.P. and whole of P.Q. findings. 


A.P.B. Typical degenerate 
muscle. i 
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Nerve Damage.—Incomplete anhidrosis and partial 
joss of sensibility in the median and ulnar areas. 
Paralysis of median and paresis of ulnar intrinsic 
muscles of the hand (F.P.B. supplied by ulnar 
nerve). : , 

At operation only the median nerve was explored. 
At 16 cm. below the medial epicondyle the diameter 
of the nerve shrank from 6 by 4 mm. to 4 by 4 mm. ; 
appearance of bundles lost, sheath fibrotic, consistency 
apparently normal, nerve purplish and obviously well 
vascularized. At 23 cm. below the epicondyle the 
diameter returned to normal and the appearance 
became that of ordinary Wallerian degeneration. 
Faradic stimulation: no response in F.D.P., P.Q., 
O.P., or F.P.B.; F.P.L. and A.P.B. raised threshold. 
One small bundle removed from narrowed portion of 
nerve-trunk. 

HISTOLOGICAL EXAMINATION OF NERVE. — The 
specimen was 3 cm. in length after fixation: it was 
e’amined in transverse section at five levels. 

At its proximal end the specimen contained four 
small nerve-bundles; at the distal end only one 
bundle was included, but the condition of the nerve 
was similar at all levels. In most respects the appear- 
ances were those of a nerve which had undergone 
simple Wallerian degeneration followed by a re- 
innervation by regenerating axons from a proximal 
level: thus, no normal-sized nerve-fibres were 
present, the Schwann cells were proliferated, and the 








Fic. 193.—Case 6. A transverse section of part of 
one bundle from the median nerve. Masson. The 
Schwann tubes lie in groups separated by increased endo- 
neurial collagen. In many of the tubes the myelin sheaths 
of the small nerve-fibres which they contain can be dis- 
tinguished as dark rings. Scale = 20. 


Schwann tubes all contained fine regenerating nerve 
axons (Figs. 193, 194). But the endoneurial connec- 
tive tissue was thickened to an extent greater than that 
characteristic of Wallerian degeneration. This thick- 
ening varied in degree at different levels, and at 
different points in the sections ; but it had nowhere 
proceeded to complete obliteration of the lumina 
of the Schwann tubes. 

_ SuMMARY.—The pre-operative diagnosis of 
ischemic muscle and nerve damage was based on the 
Intractability of the flexor contracture, and the 
Presence of nerve lesions which could not be attri- 
buted directly to the fracture. The arterial spasm 
was probably widespread at first, but passed off fairly 
quickly, since there was considerable recovery in most 
of the forearm muscles during the two months pre- 
ceding operation. However, it appears that the distal 
part of the deep circulation of the forearm had been 
gravely disturbed, and the anterior interosseous 
artery had disappeared completely in its peripheral 
Part. Here there was gross muscle necrosis and 
Moderate ischemic damage of the median nerve, and 
Perhaps of the ulnar. 
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The macroscopical and microscopical evidence 
indicates that the nerve had undergone axonotmesis 
complicated by a moderately excessive endoneurial 
thickening. Re-innervation by regenerating axons 
was well advanced, and spontaneous recovery could 
be expected since the nerve had not been completely 
interrupted at any point. The quality of recovery 
might, however, be impaired by the abnormal condi- 
tion of the endoneurium around the regenerating 
fibres. 

PROGRESS.—By June 20, 1944, there was great 
improvement in the power of the intrinsic muscles of 
the hand, and sensibility, including two-point dis- 
crimination, was almost perfect. Thus, this case 
provides clear evidence of the degree of ischemic 
damage that is compatible with good recovery. 


DISCUSSION 


Signs of Impairment of the Circulation.— 

1. Pulse—In Case 1, in which the radial 
artery was injured in the mid-forearm, the radial 
pulse was absent immediately after the injury, 
but returned slightly after manipulation of the 
fractures of the radius and ulna. It was certainly 
present when the patient was referred to us 15 
days later, but was only half as forcible as on the 
normal side. 





Fic. 194.—Case 6. The same area as that shown in 
Fig. 193 in an adjacent section stained with buffered silver 
nitrate to demonstrate nerve-axons. All the Schwann 
tubes are abundantly re-innervated. Scale = 20m. 


In Case 2 the brachial artery was injured in 
the mid-arm. The radial pulse was absent for 
at least a week after the injury, and six months 
later both brachial and radial pulses were 
extremely weak below the site of injury. 

In Case 3 the brachial artery was injured just 
above the elbow. The radial pulse was absent 
for at least 2 days, and was extremely weak 12 
months later. 

In Case 4 the axillary artery was damaged ; 
the brachial pulse was scarcely palpable when the 
patient was referred to us almost six months later, 
and only when the limb was warm was there even 
a flicker of a radial pulse. 

In Case 5, in which the radial artery was 
injured, the radial pulse was normal three months 
after injury, but the arteriogram showed that the 
site of the arterial injury was at the wrist, below 
the level at which the pulse was palpable. 

In Case 6 there was no detectable abnormality. 

2. Oscillometry.—In all cases the oscillometer 
recordings demonstrated a serious impairment of 
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circulation below the level of arterial injury: 
there was also slight reduction of oscillations 
immediately proximal to it. Thus in Case I 
there was diminution in the recordings in the 
upper third of the forearm (see Fig. 171), though 
the damage to the radial artery was a little below 
this level. And in Case 5 oscillations were con- 
siderably reduced in the lower half of the forearm, 
though the arterial injury was at the level of the 
wrist. 

3. Skin Temperatures.—Our series of cases 
suggests that little value can be attached to 
recordings of skin temperature in the late dia- 
gnosis of ischemic contracture. It is well known 
(Richards, 1943) that after division of a peripheral 
nerve the skin temperature in the denervated 
zone is at first raised, owing to paralysis of the 
sympathetic vasomotor nerves, and reflex vaso- 
dilatation is no longer possible. After an interval, 
usually about 21 days, it begins to fall, and 
eventually the temperature of the denervated 
skin is considerably lower that that of the corres- 
ponding normal area at room temperature. If, 
as in all our cases, a serious vascular lesion is 
accompanied by a peripheral nerve lesion, the 
denervation of blood-vessels is alone sufficient to 
abolish reflex vasodilatation in the denervated 
cutaneous zone. 

Thus, recordings of skin temperature made 
several weeks after uncomplicated nerve division 
are essentially the same as those obtained in limbs 
in which ischemic damage is combined with a 
nerve lesion. But if recordings of skin tempera- 
ture were to be made immediately after the injury, 
when vascular damage was first suspected, it 
would be found that in ischemic limbs the digits 
would show no vasodilatation, while after simple 
nerve division this condition would not be 
observed until some weeks after injury. 

4. Arteriograms.—In Cases 1-5 arteriography 
showed that the main artery was obliterated at 
the level of the injury; in Case 6 there was a 
suggestion of obliteration of the anterior inter- 
osseous artery; and in all except Case 2, where 
the arteriogram attempted by injection above the 
level of injury was unsuccessful, there were signs 
of establishment of a collateral circulation. Many 
fine blood-vessels could be seen extending from 
the artery above the site of obstruction to the 
arterial branches below the obstruction, and in all 
cases some blood-vessels were outlined distally in 
the limb : this collateral circulation was adequate 
to prevent gangrene. In the cases in which the 
radiograph included the area of muscular necrosis 
there was evidence of poor local circulation, as there 
was a striking deficiency of fine blood-vessels 
passing into the necrotic muscles (Figs. 172, 183). 

Our short series of cases reinforces the view 
of Griffiths (1940), Horwitz (1942), Foisie (1942), 
and others that Volkmann’s paralysis is produced 
by damage to a main artery, and that the resulting 
vascular spasm may extend proximal to the site 
of damage and, as in Case 5, to comparatively 
remote vessels. 
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The Condition of the Muscles.— 

1. Electrical Testing.—In assessing motor 
paralysis in cases of this kind it is important tp 
distinguish between muscles whose inactivity jg 
due to simple denervation and those which haye 
also undergone necrosis or other changes distinc, 
from simple denervation atrophy. This Ought 
not to be difficult, since necrotic muscle fails to 
respond to any form of mechanical or electricy| 
stimulation, while denervated muscle should show 
the reaction of denervation—a loss of faradic 
excitability and a slow response to galvanic 
stimulation. But there are two difficulties in the 
examination of ischemic limbs which detract 
from the diagnostic value of percutaneous 
electrical stimulation. Firstly, the circulation 
of the limb is impaired, and there is often cop- 
siderable oedema of the subcutaneous tissues: 
under these conditions percutaneous stimulation 
is unreliable, for even muscle which is relatively 
unharmed by ischemia may fail to respond, 
Thus in Cases 1 and 2 most of the extensor mus- 
cles in the forearm showed no response to 
percutaneous faradic or galvanic stimulation, but 
at exploration necrosis was found to be confined 
to the three most distal muscles ; the proximal 
muscles, which failed to respond to any form of 
percutaneous stimulation, have since recovered 
voluntary power. 
muscle is often incomplete or patchy, and in this 
case the response to stimulation by the non- 
necrotic parts may suggest that the whole muscle 
is unaffected by ischemia. This is where 
electromyography should prove a useful diagnostic 
aid. 

The Nerve Lesions.— 

1. The Aetiology of the Nerve Lesions.—Three 
possible «xplanations of the extensive sensory and 
and motor paralysis accompanying the muscular 
contracture require consideration. 

a. Direct traumatic nerve injury: In three of 
our cases there was a suggestion that the sensory 
and motor paralysis might have been due to 
direct injury to nerves at the time of the original 
accident ; and of these, Case 4 showed a rapid 
recovery from the traumatic brachial plexus 
lesion (neurapraxia) in all parts of the limb 
proximal to the ischemic zone. In four of the 
cases careful examination of the nerves at the site 
of injury failed to show any sign of complete or 
partial traumatic division. The only peripheral 
nerve lesions which may exist without local 
macroscopical evidence of abnormality are neura- 
praxia and axonotmesis (Seddon, 1944), and such 
lesions would have recovered rapidly and spon- 
taneously. 

b. Nerve injury secondary to contracture of the 
muscles or compression by scar: The view that the 
nerve lesions of ischemic contracture are due t0 
compression was put forward by Thomas (1909). 
More recently it has been supported by Meyet- 
ding (1930), who writes : “ Nerves are commonly 
involved as a result of direct trauma at the ume 


of the accident, and may be completely severed; | 


Secondly, the necrosis of a | 
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NERVE LESIONS 


later callous compression, contracture from scar, 
intrinsic pressure from hematoma, inflammation, 
or exterior pressure due to flexion, splints, or 
pandaging may result in degeneration and para- 
lysis. Contracture from scar and pressure . . 
no doubt account for the majority of cases of 
paralyses of nerves. — 

This view requires for its substantiation both 
the operative demonstration of compression of 
the nerves and evidence that relief of the com- 
pression results in a substantial recovery. It 
implies, also, that the changes in the nerve distal 
to the lesion are of the simple Wallerian type, 
and from this it would follow that regeneration 
should occur if downgrowing axons can make 
their way inhindered peripherally. At operation, 
one would expect to find a fusiform neuromatous 
swelling above the constriction ; and, below, the 
nerve would be no smaller than after Wallerian 
degeneration (Guttmann and Medawar, 1942). 

In only one of our cases (Case 1) was there any 
evidence of compression: here the median nerve 
was constricted between the heads of origin of 
pronator teres. But there was no swelling above 
and there was extreme shrinkage of the nerve 
below. In the other cases the great shrinkage in 
diameter of the main nerve-trunk first became 
visible at a level at which there was no sign of 
external compression, and it is therefore not 
unreasonable to suggest that the compression 
in Case 1 was coincidental. Lastly, a nerve 
lesion due to compression by contracting muscle 
or proliferating scar tissue would be of gradual 
onset, while in all our cases the signs of nerve 
interruption were evident immediately after the 
injury. 

Thomas’s review of the cases in the literature 
included some in which the nerves were carefully 
freed throughout their length, and others in which 
neurolysis was not performed. He pointed out 
that all the cases in which the nerve was freed 
showed some neurological improvement, but he 
offered no evidence that the quality of this 
recovery was any better than that of the spon- 
taneous recovery which occurred to some extent 
in many of the cases, whether neurolysis was 
performed or not. 

c. Nerve injury caused by ischemia of the 
nerve itself: From our short series of cases we 
have concluded that local ischemia of the nerve 
is the cause of the nervous paralysis accom- 
panying ischemic contracture. The remarkable 
atrophy and induration of the main trunks in the 
ischemic zone was quite unlike any condition 
seen after uncomplicated nerve division; and 
the histological picture is unlike that of Wallerian 
degeneration—substantial evidence of a non- 
traumatic origin of the lesions. 

If any further proof were required, it is 
supplied by Case 5. It is conceivable that a zone 
of ischemia might not extend to the most distal 
part ofa limb ; in such a case only that part of the 
herve traversing the ischemic zone would be 


) affected by ischemia, and in the most distal part 
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the changes should be simply those of Wallerian 
degeneration, with no more shrinkage in dia- 
meter than goes with it. In Case 5 the ischemia 
was asymmetrical, the radial artery being chiefly 
affected: the ulnar and the deep palmar arch 
were patent. The median and ulnar nerves in 
the lower forearm were extremely shrunken and 
fibrotic, but at the wrist the median nerve (the 
ulnar was not followed into the palm) resumed 
its normal proportions and, what is even more 
significant, the palmar cutaneous branch of the 
median showed only Wallerian degeneration. 
Thus it is possible to have a zone of ischemic 
degeneration of limited extent, with simple 
Wallerian degeneration beyond it. 

2. The Pathology of the Nerve Lesions.— 
Peripheral nervous disorders have been described 
in association with vascular lesions, and often 
attributed to them. Adams (1942) has reviewed 
the literature on ‘ ischemic neuropathies’, and 
points out that in many cases this hypothesis was 
accepted without adequate evidence. His own 
experimental work shows that nerve-trunks can 
withstand a remarkable degree of interference 
with their regional blood-supply without showing 
histological evidence of abnormality (Adams, 
1943). On the other hand, there have been 
numerous convincing demonstrations that abnor- 
malities of the vasa nervorum are found in 
association with lesions of nerves occurring in 
vascular disorders of the extremities. Amongst 
these may be mentioned the work of Lapinsky 
(1898 and 1899); Priestley (1932), and Marcus 
(1933) on arteriosclerosis ; Woltman and Wilder 
(1929) on diabetes mellitus; Barker (1938) on 
thrombo-angiitis obliterans ; and Pancenko (1941) 
on ‘ spontaneous gangrene ’. 

Our specimens of ischemic nerve showed 
considerable variation in the severity of the patho- 
logical change. In the least abnormal specimens 
there had been axon and myelin degeneration 
entirely similar to the Wallerian degeneration 
following simple nerve interruption. At the 
other extreme (branch to F.D.S. in Case 1), there 
is complete destruction of all cells in the nerve, 
just as in the most severely affected ischemic 
muscles ; and there is no doubt that this ‘ nerve 
infarction’ is widely distributed in and near 
the necrotic muscle. 

We found no evidence in our material of 
segmental demyelination, such as is said to be 
found in some forms of neuritis; but this is 
hardly surprising, since Doinikow (1913), after 
studying degeneration and regeneration in nerves 
subjected to toxic agents, pointed out that local 
demyelination is only maintained if the toxic 
agent is persistently active. In our cases it may 
be assumed that there was an initial period of 
acute ischemia at the time of the injury. In the 
regions in which this ischemia was not sufficient 
to cause necrosis or obliteration of the nerve. by 
fibrosis, the nerve lesion may have involved 
either destruction of the axons and myelin of the 
fibres,, or only local demyelination. In the 
18 
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period subsequent to the injury the local ischemia 
becomes less severe through the gradual improve- 
ment of the collateral circulation: even in nerves 
which had been severely affected by ischemia 
there were often numerous small blood-vessels. 
When this collateral circulation is established, or 
when spasm of arterioles passes off, injury local- 
ized to the myelin sheath will be repaired, and 
completely degenerate fibres will be replaced by 
axons regenerating from above. In this way it is 
possible to explain the absence of evidence of 
local demyelination, and the frequent presence of 
regenerating fibres in nerves which had previously 
undergone degeneration of the Wallerian type. 

The ischemic change which is of the greatest 
interest and significance is that of endoneurial 
collagenization. Fibre regeneration is possible 
if the nerve has undergone only Wallerian 
degeneration ; and functional recovery can be 
expected if an adequate local circulation is 
restored, and if the end-organs are not perman- 
ently damaged. But gross endoneurial collagen- 
ization, like necrosis, is an irreversible change. 
Our specimens have shown this process of 
thickening of the collagen between the nerve- 
fibre tubes (Schwann tubes) of every degree 
between a slight increase in the thickness of the 
collagen fibres and complete replacement of all 
structures within the nerve-bundle by a dense 
mass of collagen, sometimes itself showing 
degenerative changes. 

Regeneration after Wallerian degeneration 
requires the downgrowth of new axons through 
the Schwann tubes left after absorption of the 
axons and myelin of the original fibres. If 
ischemic degeneration leads not only to fibre 
degeneration but also to obliteration of the 
Schwann tubes by collagen, then no regeneration 
is possible. And even if the process continues 
only as far as an increase in endoneurial collagen 
without obliteration of the lumina of the tubes, 
it is likely to produce a serious and probably 
permanent hindrance to satisfactory functional 
recovery. It has been shown that for many 
months after Wallerian degeneration there is a 
progressive shrinkage in the diameter of the 
lumina of the Schwann tubes in the distal stump 
(Holmes and Young, 1942), and that the longer 
this shrinkage is allowed to continue, the more 
imperfect is the quality of functional recovery 
that follows secondary suture and _ re-inner- 
vation of the distal stump. Sanders and 
Young (1944) have produced experimental 
evidence that the diameter of the lumen of the 
Schwann tube into which a regenerating axon 
grows has a powerful influence in determining 
the final diameter that the fibre can achieve in 
regeneration. And as_ satisfactory functional 
recovery requires the presence of many myelin- 
ated nerve-fibres having a diameter much larger 
than that of the Schwann tubes before re-innerva- 
tion, any factor tending to prevent this ‘ swelling ’ 
of the tube is certain to hinder recovery of 
function. 
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It therefore seems highly probably that the 
grade of endoneurial collagenization seen jp 
many examples of ischemic nerve will offer , 
permanent bar to full recovery of function in the 
new fibres. The poor quality of recovery in jj 
but one of our cases bears out this conclusion, 

References to endoneurial collagenization jp 
ischemic nerve are to be found in several reports 
in the literature, though they are seldom yell 
documented. Lapinsky (1898) quotes earlier 
workers who described ‘ sclerosis of the nerve’: 
in his own cases he noted considerable thicken; 
in the endoneurial collagen, the degree of thick. 
ening being correlated with the degree of 
abnormality of the vasa nervorum. As in oy 
cases the epineurium and perineurium were much 
less seriously affected. He suggested that fibre 
degeneration might often be secondary to this 
collagenization rather than directly due to 
ischemia. Marcus (1933) noted _ endoneurial 
proliferation in arteriosclerotic nerves, and com- 
mented on the abnormally large number of small 
blood-vessels present in them: this hyper- 
vascularization was notable in most of ou 
specimens. Finally, Pancenko (1941) speaks of 
‘intensive proliferation’ of fibroblasts in the 


endo- and perineurium of nerves above the line| 


of demarcation in amputated gangrenous ex- 
tremities. No evidence of a significant degree 
of endoneurial collagenization is given in the 
other papers on ischemic neuropathies mentioned 
at the beginning of this section. 

3. Recovery from the Nerve Lesions.—In all 
our cases there has been recovery in the radial 
muscles of the dorsum of the forearm, except in 
the distal muscles which were necrotic, and 
sensory and sudomotor recovery has taken place 
in the distribution of the superficial radial nerve. 

Except in Case 6, where sensibility returned 
almost to normal, there has been little evidence 
of recovery in the median and ulnar nerves: 
none was noted in Cases 1 and 3. In Case 2 
there was some recovery of pain sensibility in the 
proximal part of the median and ulnar areas: 
similarly there has been some sensory recovery 
in Cases 4 and 5, but in all of them it has been of 
a very poor quality. Only in Cases 4-6 has there 
been any motor recovery in the intrinsic muscles 
of the hand ; in Cases 4 and 5 this was never more 
than a flicker of contraction of little value to the 
patient. 

Thus it may be concluded that in severe casts 
of ischemic contracture there is not only a failure 
of recovery in the necrotic muscles, but likewise 
in muscles which are not necrotic but are 
supplied by nerves damaged by ischemia, and 
also that sensory recovery may be very imperfect. 
This failure of recovery is due to irreversible 
ischemic change in the nerves. There 1s 
evidence from our cases that any form of treat: 





ment has any significant effect on the recovery 
of nerve function, and we can only conclude with | 
Griffiths that the aim in dealing with Volkmann's | 
contracture must be to prevent it. 
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SUMMARY 


1. Six cases of established Volkmann’s con- 
tracture were investigated, and in five of them 
damage to the main artery of the limb was demon- 
strated at the level of the initial injury. 

2. In all cases there was extensive motor and 
sensory paralysis, but in only two of them was 
there evidence of direct traumatic injury to a 
main nerve-trunk. 

3. In one of the cases the median nerve was 
constricted between the two heads of pronator 
teres, but in no other was there any evidence of 
compression of nerves by contracture of muscle 
or involvement in scar tissue. In the case men- 
tioned the part played by compression was 
probably insignificant. a 

4. Histological examination of various small 
branches of the damaged nerves demonstrated 
a variety of pathological changes. The least 
severe was destruction of axons and myelin 
sheaths, as in uncomplicated Wallerian degenera- 
tion. In the more severely affected nerves there 
had been a great increase in the collagen of the 
endoneurium, sometimes leading to complete 
collagenous replacement of the nerve-bundle. 
And in one case the nerve was entirely necrotic, 
having undergone a change similar to that found 
in completely ischemic muscle. 

5. These changes are due to ischemia of 
varying severity. 

6. Sensory and motor recovery has been of 
poor quality in all but one case, and this is con- 
sidered to be due to the irreversible nature 
of severe ischemic nerve degeneration. The 


exceptional case provides direct evidence of the 
degree of damage compatible with good recovery. 

7. There is no effective treatment for estab- 
lished ischemic nerve degeneration. If the 
ischemia has been so transient as to produce 
Wallerian degeneration and only slight endo- 
neurial collagenization, then spontaneous recovery 
may be expected in the nerves so affected. 
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SURGERY IN AN AIRBORNE DIVISION 


By C. J. LONGLAND 


IN the present war airborne troops have made 
their debut. They take advantage of the new 
developments in air transport, and to serve them 
specialized medical units which can provide a 
surgical service have been formed. Airborne 
troops are to be distinguished from other un- 
specialized troops which on occasion may be 
transported in aircraft or gliders, in that they are 
designed and trained to use aircraft and gliders 
as their chief means of transport, usually descend- 
ing from the aircraft by parachute ; and they are 
trained to exploit this peculiar advantage to the full. 
This communication is intended to give as 
comprehensive an account as possible of the 
Present surgical service in a British Airborne 
Division. Since the operative technique of 
forward wound surgery can be varied but little, 
the account is concerned chiefly with the special 
conditions existing in an airborne force in which 
such surgery must be carried out. 
__The provision of a surgical service for an 
airborne force may at times be a difficult under- 


taking, more difficult than forward surgery in 
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general since many of the adverse factors tend to 
be considerably intensified, and much depends 
on local circumstances. It is a far cry from the 
atmosphere of a very much improvised forward 
operating centre to that of the wards and theatres 
of a static hospital, and the surgeon’s outlook 
must alter accordingly. Asepsis and mud may 
be room-mates ; clean areas must be jealously 
guarded from the inroads of unfavourable sur- 
roundings ; slender resources must be carefully 
husbanded ; technique must be kept simple 
while principles are obeyed, and nursing is 
beset with difficulties, real comfort being almost 
out of reach. On the other hand, the patients 
are young, fit soldiers of good physique to whom 
absence: of comfort is no novelty. 


HISTORY 


The earliest stages in the development of 
airborne troops were concerned. with the forma- 
tion of small parachute units whose function 
was to be dropped as raiding parties for doing 
demolitions and sabotage work in enemy territory 








276 THE BRITISH 
For these small and scattered parties first 
aid was all that could be attempted by the 
R.A.M.C. personnel attached to them. As a 
result of the experience gained with them, it 
became possible to build up larger units, suffi- 
ciently powerful to carry out tactical plans as 
part of a larger force of all arms. This process 
has been continued till the present complete 
airborne divisions have emerged, capable of 
descending in strength in enemy territory and 
occupying areas of ground. Once the stage had 
been reached at which an airborne force could 
seize and hold a position of some size, it became 
possible to supersede first aid by forward surgery 
carried out by teams forming part of the force ; 
where the nature of the operation made rapid 
evacuation impossible surgery became imperative. 
Consequently at this juncture surgical teams 
were added to the medical organization. 

From the start two methods of delivering 
troops by air were employed: on the one hand, 
men and light equipment were dropped by para- 
chute ; and on the other, men and heavier equip- 
ment were landed in gliders. Both these methods 
have been developed and are used in combination, 
heavier equipment being available where gliders 
can be used. 

The airborne medical units were designed on 
a brigade basis, and became Airborne Field 
Ambulances, their establishment providing for 
two surgeons in each Field Ambulance. It was 
at first proposed that the surgical equipment 
should be carried by the sections of the Field 
Ambulance, and when conditions seemed favour- 
able a surgeon would accompany the section. 
This arrangement had many disadvantages, and 
the surgical equipment was transferred to the 
surgeon and five men, who formed a surgical 
team within the Field Ambulance. 

At this stage it fell to a parachute surgical 
team and Field Ambulance section, commanded 
by Major (then Lt.) C. G. Robb, M.C., and 
Capt. D. Wright, M.C., to carry out the first 
operation on active service. They dropped with 
a parachute battalion which seized the town of 
Beja at the commencement of the Tunisian 
campaign. They were able to set up in a small 
hospital and to do excellent work, using their own 
equipment entirely, since the hospital boasted 
little technical equipment of use. They per- 
formed 137 operations on military cases, includ- 
ind 8 abdominal and abdomino-thoracic wounds 
with visceral damage, and had only 1 death before 
evacuation, a case of gas gangrene in a limb 
wound received late. The experience gained 
from this operation was of the greatest value, 
since it gave practical proof of the thesis that 
forward surgery could be provided for parachute 
formations within the limitations imposed by 
their method of movement. The Airborne 
Surgical Team had definitely been put on the map. 

As the Tunisian campaign progressed it was 
found necessary to employ parachute troops as 
ordinary infantry, and during this period more 


JOURNAL OF 


SURGERY 


experience was gained in the use of the surgical 
equipment while working with it in varioys 
normal dressing stations. Some rearrangement 
and improvement of organization and equipment 
suggested during this period was carried out at 
the close of the campaign. 

Larger forces of airborne troops were em- 
ployed for the invasion of Sicily than had been 
previously used. A gliderborne formation was 
used in the initial assault, taking a Field Ambu- 
lance with it. For various reasons the troops 
became very scattered and little scope was 
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Fic. 195.—Schematic layout for a classical role in a 
defended perimeter, where no evacuation is possible. 
initially. 


afforded to surgery. A few days later a parachute 
formation was dropped ahead of the advancing 
ground troops and seized an important position. 
An operating centre was set up as part of the 
Field Ambulance Main Dressing Station in a 
building at the foot of a hill inside the parachut- 
ists’ position ; it worked to capacity, though at 
one time as a result of vigorous counter-attacks 
the parachute infantry were defending only the 
hill behind it. On the arrival of the ground 
troops 36 hours later the cases were successfully 
evacuated. Thirty-five cases were operated on 
with 2 post-operative deaths, the remainder 
arriving at Base hospitals in good condition. 
This operation marked an advance in the activities 
of the airborne medical services, for a complete 
operating centre with all the required depart- 
ments was run satisfactorily in the course of 4 
parachute operation conducted behind the enemy's 
forward troops. 


PECULIAR PROBLEMS 


Airborne troops have three important charac 
teristics out of which a number of problems arise. 





| 





First, though great long range mobility is 00° 
of their outstanding assets, once on the grout 
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they are relatively immobile, because the amount 
of motor transport they can take with them or 
capture is small, and they must depend on them- 
selves for movement. Secondly, because of the 
lack of motor transport and of the limited loads 
which the aircraft can carry, the amount of equip- 
ment they can command is strictly limited. 
Thirdly, in their most typical type of operation 
they fight inside enemy territory and have no 
rearward ground communications. 

The first of these characteristics favours the 
use of operating centres which are necessarily 
static affairs once established, for frequent 
moving of such centres is extremely uneconomical. 
The second characteristic governs the difficult 
choice and packing of equipment. In working 
out details of equipment other factors beside 
total weight must be considered. In the case 
of parachute troops, loads must be designed, each 
of which can be carried by one man in order to 
enable rough country to be crossed on foot. 
Furthermore, their loads must fit in to the con- 
tainers in which equipment is carried by the 
aircraft. The containers are cylindrical in shape, 
carried in bomb racks beneath the aircraft, and 
on release open a parachute which lands them, 
often with a considerable jar (Fig. 196). These 





Fic, 196.—Equipment packed in a parachute con- 
tainer for dropping from a bomb rack. 


conditions preclude taking tentage or furniture 
other that the lightest of folding trestles and 
stretchers. There is another important con- 
sideration to be taken into account. There is 
always a likelihood that a proportion of the 
€quipment despatched from the airfield will not 
arrive at its destination; there must, therefore, 
be sufficient duplication of essential items and 
careful distribution of items between loads, to 
minimize as far as possible the loss of some 
loads, 

Selection and packing of equipment is the 
thorniest of the problems. It is eased to some 
extent where gliders are used, for they can take 
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heavier equipment with less restriction as to 
size and shape; but their increased capacity 
must be utilized in the first instance to carry 
larger quantities of stretchers and blankets, 
needed everywhere throughout the medical 
service. The lack of heavy equipment, mainly 
furniture, beds, bedding, and tentage must be 
made good by improvization, and here ingenuity 
and resource play a great part. 

The third characteristic mentioned above, 
i.e., the role of airborne troops behind enemy 
lines, is the most important of all. Under such 
conditions evacuation of casualties to rearward 
hospitals is impossible for some time, usually 
to be measured in days, and surgery must be 
provided by the medical unit concerned if wounds 
are to be operated on within a reasonable period. 
As a corollary, adequate nursing must be available 
to secure good results from surgery. Until the 
airborne troops join up with the ground troops 
and evacuation can take place, the wounded must 
accumulate in the dressing station ; if fighting is 
severe the number may reach a total which taxes 
its resources to the limit. In this type of opera- 
tion, it may be impossible to place the operating 
centre out of range of even the lighter weapons, 
but this disadvantage can be reduced to com- 
parative unimportance if the site is carefully 
chosen, with the maximum natural protection 
and away from likely targets ; added protection 
is afforded by the use of the Geneva Cross. Such 
a situation need not prevent the work of an opera- 
ting centre. 


OPERATIONAL METHODS 


How useful a surgical team may be on any 
particular operation depends on whether the 
force intends to hold an area for a sufficiently 
long time to make it practicable to establish an 
operating centre, and whether the force will be 
isolated. If no evacuation is possible, then the 
teams will be needed even for a short operation 
of a day’s duration. 

In planning for an operation, information is 
required about buildings and communications in 
the area, particularly in the form of aerial photo- 
graphs. Alternative buildings are chosen as 
sites for an operating centre as far from likely 
targets as possible, but accessible to casualties 
from all units. The equipment to be taken 
varies slightly according to such considerations 
as the number of men available to carry it, the 
number of gliders taking part, the accessibility 
of the landing zone in the later stages of the 
operation, and the arrangement for the provision 
of further supplies. Loading tables and rendez- 
vous after the landing are arranged accordingly, 
and everyone taking part is carefully briefed. 
It is essential that every man shall have as much 
information as possible, since some men may 
become separated at the time of the landing, 
and must depend on themselves to do their 
initial job of arriving with their equipment at 
the right place at the right time. 
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The surgical teams generally consist of a sur- 
geon and five orderlies with another medical 
officer or dental officer attached as anesthetist. 
An orderly for work in the pre-operative and 
resuscitation department, and more for work with 








Fic. 197.—A parachute landing. 


severe cases in the post-operative ward may also 
be added to the team, and as a rule two such teams 
work in conjunction. The teams are not able to 
manhandle all their equipment and a number of 
men required for other duties in the Main 
Dressing Station at which the teams will work, 
travel in the same aircraft and assist in transport- 
ing the equipment on the ground. When the 
day of the operation arrives, the teams take off 
with the rest of the formation in troop-carrying 
aircraft and drop with the other units (Fig. 197), 
or land in gliders if part of a gliderborne force. 
In the case of parachutists their equipment is 
dropped on the men (Fig. 198) or in the con- 
tainers. After the landing the medical personnel 
assist men injured on landing. Such casualties 
in a parachute force are liable to occur when 
any considerable numbers of men are dropped; 
if weather conditions are good their numbers 
are very small, but with increasing wind speeds 
landings become heavier and casualties increase. 
Some gliders, too, are likely to be damaged on 
landing and their troops may sustain injuries. 
The Surgical Teams take no special part in 
dealing with these casualties. 

The landing may take place in darkness and 
only as a result of careful training is it possible 
to collect men and equipment together, and 
contact the troops at the rendezvous. This 
place may sometimes be difficult if the ‘ drop’ 
is made at some unknown point outside the pre- 
arranged landing zone, when an awkward problem 
in orientation presents itself. If the force has 
been landed in enemy-held territory the men, 
with their loads, must make their way in the wake 
of the infantry as it seizes its positions, lying up 
when necessary, till the area of the chosen building 
has been cleared. When the formation has been 


landed behind our own front lines as reinforce. 
ments, the teams can go to the selected site and 
set up in consultation with the ground units, 
Evacuation of casualties and supply will be 
arranged with the other medical services in the 
area on usual lines. 

By the time that the operating centre is ready 
to function, the teams will have already done a 
considerable amount of physical work. In the 
preceding period they have loaded their aircraft, 
they may have done a long flight ending with a 
parachute descent, and then marched with heavy 
loads over difficult ground, possibly under fire. 
The building used will have needed cleaning and 
re-organization. All this may have taken place 
at night with the loss of much sleep, so that after 
even a short period of operating rest becomes 
imperative. It is wise, therefore, if conditions 
permit, to arrange short, alternate initial shifts 
for the teams. 








FiG. 198.—Equipment may be packed in a kit bag 
attached to the parachutist’s leg and released on a length 
of rope during the descent. 


SURGICAL METHODS 


Theatre.—The aim is to provide the full 
recognized Forward surgical treatment for 
types of casualties, such surgery being direct 
towards making the patient safe and comfortable 
for the journey to Base hospitals, and giving the 
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wounded tissues the best chance of rapid and 
complete healing. Since the requirements of 
Forward surgery are essentially simple, this aim 
is feasible, and in the two parachute operations 
in which this has been tried the object has been 
fully attained. Such work differs little from that 
of the ground Field Surgical Units. The fact 
that on certain operations evacuation will be 
delayed for a few days only modifies the attitude 
to be adopted on these occasions in a few special 
types of wounds, notably that of the penetrating 
head injury. If there is no possibility of getting 
the case back to a neurosurgical unit at once, 
then a thorough excision of all tissues outside the 
dura must be done, and as much debris and 
fragmented bone removed from the track in the 
brain as possible. This is in contrast to the 
usual Forward procedure of conservative surgery 
and rapid evacuation to a specialist unit. 

The keynotes of the theatre procedures are 
simplicity and rigid routine. This makes for 
rapid work and gives the best chance of main- 
taining asepsis in difficult conditions. 

Some of the bulkiest stores of an operating 
theatre consist of linen, and a good deal of work 
isneeded to launder it: Jaconet is used instead, 
and offers several advantages under field condi- 
tions; it is easy to clean and can at once be 
sterilized by boiling; by shaking the jaconet 
towel directly it is removed from the boiling water 
it becomes fairly dry. Since it is waterproof, 
even if placed on a dirty surface no contamination 
will soak through and render its upper surface 
unsterile. At first it is unpleasantly sticky to use, 
but after being boiled a few times it improves. 
The yellow colour of jaconet is made a sign of 
sterility and sterile areas are easily so marked 
and recognized. Use is made of large pieces of 
red rubber sheeting to protect the underlying 
blankets during the preparation of the wound 
area. Its presence in position beneath a limb or 
other part of the body indicates that the wound 
areas have been prepared by washing the skin 
with soap and water and by shaving. It is then 
only necessary to paint the skin surrounding the 
wound with tincture of iodine and to place the 
yellow jaconet towels, which show up very 
clearly against the red sheeting, before com- 
mencing the operation. 

When dealing with the lighter cases, two 
men of the five in the theatre carry out the 
Preparation of the succeeding case on the lines 
set out above. They do this preferably in the 
same room as the surgeon, which enables the 
anesthetist to give anesthesia during the prepara- 
tion if required and the surgeon to exercise some 
supervision of the work. In many cases it takes 
Just as long to remove sufficient clothing and 
Prepare the wound area as for the operation. 

€ two men doing the preparation endeavour 
to keep a light case in reserve ready prepared, 

Own as the ‘stand-by’ case. He is chosen 
fom among the cases who will come to no harm 

Y waiting for some hours. When a major case, 


such as an abdominal wound, requires operation, 
all five men in the theatre are ready to assist. 
The ‘ stand-by ’ case will be dealt with after the 
major case while another case is being prepared 
for operation. 

Various minor modifications of routine have 
been tried in the method of providing instrument 
sets for successive cases. A satisfactory method 
has been christened the ‘two-bench circuit’. 
The first bench or table is divided into two por- 
tions ; on the one part are put the containers of 
all the sterile requirements, with the exception 
of articles sterilized by boiling, to be drawn upon 
continuously for the series of cases. On the 
other part are put the trays containing the steril- 
ized instruments and towels for the next case. 
Everything on this first bench is therefore sterile. 
After use the dirty instruments, towels, and 
bowls are returned to one end of the second 
bench, cleaned and transferred to an area on their 
right, and so completes the circuit. If two rooms 
are available for the theatre the sterile bench 
stands in the operating room and the other bench 
in the sterilizing room. 

The instruments carried by each team are 
sufficient to provide two wound excision sets ; 
additional instruments enable one such set to be 
expanded for abdominal or bone work ; with the 
addition of the dental instruments carried by the 
dental officer of the Airborne Field Ambulance 
they are suitable for the primary surgery of nearly 
all the wounds encountered. The main ligature 
material is No. 60 linen thread, which is boiled 
with the instruments and is reliable and extremely 
economical. Atraumatic catgut for intestinal 
work and silkworm gut are also carried. 

Lighting is provided by paraffin pressure 
lamps with incandescent mantles which give a 
fair general light, by electric head lamps, and 
by accumulator-operated spot lamps on stands. 
Recharging of accumulators can be done by the 
charging dynamos carried by the Royal Corps 
of Signals. 

Pentothal sodium has gone a long way towards 
making good and pleasant anesthesia possible in 
the field for the majority of cases without the 
necessity of heavy and bulky apparatus, and is 
therefore most suitable for airborne work. Open 
ether is a dangerous supplement in the unavoid- 
able presence of naked flames from stoves or 
lamps and for this reason has been abandoned 
in favour of chloroform which has the further 
advantage of being less bulky than ether. Local 
anesthesia finds its best use for head and chest 
cases. 

It is unfortunate that as yet there is no light 
and strong plastic to replace plaster-of-Paris. 
For airborne work when bulk and weight must 
always be minimal, plaster-of-Paris is not ideal, 
and it is difficult to supply sufficient quantities 
of this essential item. The casts used are based 
on three standard patterns for each limb; these 
are the ‘ box’ plaster, the full arm plaster, and a 
roller splint to hold wrist, hand, and digits in 
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the functional position for the upper limb; the 
simplified ‘ Tobruk ’ plaster, the full leg plaster, 
and the lower leg plaster for the lower limb. 

Pre- and Post-operative Wards.—Resusci- 
tation is the responsibility of the surgical team 
when it has a specially trained orderly attached to 
it for this purpose. Additional help is given by 
the staff of the Main Dressing Station, and the 
resuscitation is done in the pre-operative ward to 
which all cases for operation are sent from the 
reception department. 

Insistence is put on the arrest of bleeding and 
a supply of shell dressings and of gauze rolls in 
flavine is kept ready for those wounds which the 
previously applied first aid has not adequately 
controlled. Blood-pressures are recorded with 
an aneroid type of sphygmomanometer. The 
pump and the recording gauge have supplies 
fitted to them by which they can be transferred 
from cuff to cuff, and the small size of the gauge 
makes it a very convenient instrument. Warmth 
is provided by chemical ‘ hot-water bottles’, of 
which a large supply is carried. The addition 
of a small amount of water to the chemical in the 
rubber bag produces more constant warmth than 
a hot-water bottle for a longer period. Fluid in 
the form of hot tea is given freely until the time 
of the pre-operative injection of omnopon (gr. 4) 
and scopolamine (gr. 5), which is given to every 
case unless already deeply morphinized, in which 
case atropine is substituted. 

The standard Army pattern transfusion appar- 
atus is used for giving plasma, which is given at 
once if the blood-pressure falls to 80 mm. of 
mercury, but is withheld till the effect of rest has 
been determined if the pressure is above this 
figure, unless the severity of the wound makes 





Fic. 199.—Plasma basket, holding eight bottles of 
wet plasma, which can be dropped in a parachute con- 
tainer. 


transfusion imperative. The plasma is carried 
in liquid form instead of as the dried product for 
economy of space, since the additional bottles of 
distilled water are dispensed with (Fig. 199). It 
has not been possible to carry blood in the 
past owing to the difficulties of refrigeration and 
reliance has been put on volunteers from among 
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the Group O’s of the staff. Lack of adequate 
supplies of this valuable fluid is keenly felt ang 
it is hoped that it may shortly be available. 
Most surgeons are agreed that it is easier to 
do satisfactory operative work than to ensure 
satisfactory post-operative nursing in the Forward 





Fic. 


200.—Collapsible airborne pattern 
trestles, and instrument overtable ready for use as an 
operating table. 


stretcher, 


Area, and this is particularly true in the airborne 
units. The gravest problem in nursing the 
severely wounded cases is absence of beds. 
Stretchers are used if no beds are found locally, 
The stretcher used by airborne troops is light 
and of collapsible steel construction, and it has 
the great advantage over the standard type that 
by partially folding it a back-rest can be devised 
(Fig. 200). Sheets, naturally, are out of the 
question, but blankets can be provided for the 
severe cases. As far as possible, the patients’ 
clothing must be conserved, as many of the 
cases are likely to have little else for covering. 
Apart from such local facilities as happen to exist 
little can be done to provide for washing of the 
bed cases, and feeding has to be carried out 
with the patient’s mess-tin and rations. The 
24-hr. ration issued for airborne operations is 
very suitable for feeding patients, since it contains 
plenty of chocolate and sweets, besides tea and 
beef extract. The nursing of cases where evacua- 
tion is impossible calls for much _ ingenuity 
and hard work on the part of the orderlies. 
The provision of glucose-saline for intravenous 
fluid administration is again a somewhat difficult 
matter, since considerable amounts in weight and 
volume are required. Pure glucose is packed 
with the equipment taken on the initial drop; 
it is intended to be used rectally, but if necessary 
it would be given intravenously in boiled water 
if the situation demanded it. A limited amouat 
of 5 per cent glucose-saline solution is taken. — 
Gastric suction is provided for by including 
Ryle’s tubes in the equipment, and fairly efficient 
suction apparatus can be devised from trans 
fusion apparatus. ; 
The vast majority of war wounds provide 00 
special problems peculiar to the surgeon in a 
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H.E.P. 


airborne unit. The clinical problems which do 
require special attention are the types of opera- 
tion to be performed on those cases which, though 
best sent to specialist units, may have to be 
retained; facilities for post-operative nursing, 
particularly of abdominal cases; and the diffi- 
culties arising from working with limited amounts 
of transfusion fluids and plaster-of-Paris. This 
last difficulty will be eased by recent improve- 
ments in supply methods. 


CONCLUSION 


The surgeon in an airborne unit often works 
with one advantage: the time-distance lag in 
receiving casualties after wounding tends to be 
shorter than is generally the case. This is due 
to the fact that the operating centre on some 
occasions is likely to be located close to the 
infantry positions, and also to the provision of 
R.A.M.C. personnel for each infantry company 
in an airborne battalion, so that casualties are 
cleared back rapidly. For this reason severely 
wounded men may be expected to reach the 
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surgeon when in other circumstances they would 
not have done so. An experienced surgeon who 
dealt with casualties from a Parachute Brigade in 
Tunisia remarked that he had not seen such 
severely wounded men brought back for opera- 
tion in any other sector of the front. 

Though airborne stirgical teams have had few 
opportunities for work in airborne roles, it is none 
the less true that the surgical services have not 
lagged behind the modern development of air- 
borne forces. There have been doubts as to 
whether this could be attained, but the basic 
principle has now been established that it is 
possible to give isolated airborne troops the 
benefit of early wound surgery. 


The assistance given us by Brigadier A. 
Austin Eagger, C.B.E. (R.A.M.C.) in compiling 
this account of work, which was carried out very 
largely under his guidance, is acknowledged. 

Our thanks are due to Lieut.-Colonel E. 
Townsend, M.C., R.A.M.C., for permission to 
publish this article. 





THE CLINICAL VALUE OF A GROWTH-PROMOTING SUBSTANCE 
IN THE TREATMENT OF INDOLENT WOUNDS 


By LiEuT.-CoOLONEL A. B. KERR, R.A.M.C., AND LizuT. H. WERNER, R.A.M.C. 


FROM THE SURGICAL DIVISION OF A MILITARY GENERAL HOSPITAL 


INDOLENCE in ulcers and wounds has been a major 
drain on the man-power of the armies in the 
Middle East, and has been responsible throughout 
the campaigns there for a very significant propor- 
tion of the admissions to Military hospitals. 
Several official memoranda and many contribu- 
tions to medical journals have dealt with different 
aspects of the indolent ulcer and wound and have 
advocated a variety of methods of treatment with 
varying degrees of confidence. The staffs of 
many Military hospitals have attempted to assess 
the value of these various methods, but all have 
found difficulty in arriving at any opinion which 
could be supported by more than clinical impres- 
sion or statistically insignificant figures. Such 
a series of observations was made in this hospital 
In 1941 and 1942, each surgical specialist adopting 
a different standard method of treatment. Despite 
the large total number of lesions treated, it was 
not found possible to collect significant numbers 
of comparable cases. Such variable factors as 
the size, type, and duration of the lesion, previous 
treatment, nutritional state of the patient, and 
the nature and severity of infection appeared to 
invalidate any statistical conclusions. Each 
method, however, showed a considerable propor- 
tion of cases in which progress was extremely 
slow or was interrupted by periods of total 
inactivity or even of regression. 

It was against this background that there 
became available to us through the Department 
of Experimental Pathology of the Hebrew 


University, Jerusalem, a tissue extract known to 
possess the property of stimulating growth in 
tissue cultures. The growth-stimulating pro- 
perty of such a substance in the treatment of 
wounds can be assessed by animal experiment 
or clinically. Even under experimental conditions 
which can be fully controlled in respect of the 
standardization of the animal used. and the size 
and site of the wound inflicted, a series of con- 
siderable size must be studied if biological 
variations are to be eliminated. As it appeared 
quite impracticable to obtain such a series in man, 
it was determined to confine the use of the tissue 
extract to lesions which had failed to heal despite 
treatment under the personal care of the surgical 
specialists to the hospital, and to accept as 
successful only such cases as progressed to 
complete healing within a reasonable time. The 
proportion of lesions which fail to heal under a 
selection of the standard treatments applied over 
a period of several weeks is not high, and the 
strict application of the method of selection 
described led to the relatively small size of the 
present series. It is, however, considered more 
significant than a larger series in which less 
exacting evidence of indolence is accepted. As 
the work progressed we have seen fit to add to the 
series non-healing burns which fulfil the same 
criteria of selection. 

The well-being of the individual patient has 
necessitated the use of additional methods, 
notably skin-grafting, on many non-healing 
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lesions, especially on extensive burns. Attempts 
to combine the use of the extract with skin- 
grafting have been made, and it is considered that 
a method has been arrived at which is of practical 
and theoretical importance. 

It is regretted that military exigencies necessi- 
tate the closure of the présent series of observa- 
tions. Though the series remains small, it is 
yet considered adequate to justify the adoption 
of this therapeutic substance for selected cases 
and the exploration of additional fields of applica- 
tion which suggest themselves. 

The Substance.—Carrel and Burrows (1911) 
were the first to show that saline extracts of pro- 
liferating tissues added to a culture medium lead 
to an increase in the growth rate of cell colonies 
in vitro. According to Carrel (1913) the property 
of activating cell growth im vitro is particularly 
high in embryonic extracts. His experimental 
observation led him to envisage the acceleration 
of normal healing in wounds by the use of such 
substances (1913). Those who have attempted 
to apply the clinical test to this postulate have 
met with a series of difficulties: (1) The extract 
could not be produced in large quantities. (2) 
The extract was unstable and very susceptible 
to bacterial contamination. (3) Civilian surgery 
offered very inadequate series of wounds. 

The first of these difficulties was overcome 
in 1939, when Doljanski and Hoffman showed 
that extracts of certain adult tissues were even 
more active in growth-stimulation im vitro than 
was embryonic extract. Further experiments of 
Doljanski, Hoffman, and Tenenbaum (1942) 
have shown that the action of adult tissue extracts 
is exerted not only on connective tissue but also 
on epithelium in cultures of human skin. 

The second difficulty was overcome when 
Werner and Doljanski in 1942 produced a growth- 
promoting substance in the form of a powdered 
preparation of sheep’s heart. In the preparation 
of the powder, minced heart muscle of the sheep 
is extracted with four times its weight of normal 
saline for several hours in the refrigerator. This 
aqueous extract is mixed with double its weight 
of 96 per cent alcohol and, after centrifugalization 
the deposit is dried in vacuo over calcium chloride. 
The dried substance is ground and the resulting 
powder extracted with ether. After further 
grinding the substance is ready for use. This 
powder retains indefinitely its growth-stimulating 
property toward tissue cultures and, if kept dry, 
is not readily contaminated. The present paper 
represents an analysis of our clinical experience 
with this heart-extract powder, referred to in case 
notes below as H.E.P. 


H.E.P. IN NON-HEALING 
LESIONS 


Lesions treated in this group fall into three 
categories in respect of their primary causation : 
(1) Ulcers with or without preceding trauma 
or acute inflammation; (2) Wounds by pro- 
jectiles; (3) Burns. On admission to this 


hospital all the patients were first treated op 
orthodox lines and the majority had previously 
received similar treatrnent in other Mili 
hospitals. At the discretion of the surgical 
specialist concerned this treatment consisted of 
occlusive elastic dressings, sulphanilamide powder 
with tulle gras, vaseline dressings, plaster-of. 
Paris, flavine dressings, skin-grafting, or other 
similar methods alone or in combination. All 
the patients received a high-protein diet rich jn 
vitamins. Only when such treatment had been 
applied for at least three weeks, and usually for 
much longer, under the personal direction of a 
surgical specialist and no further progress could 
be achieved was a patient accepted for treatment 
with heart extract powder. Patients in whom 
delay in healing could be attributed to a retained 
foreign body, bone infection, continued chemical 
necrosis following paravenous injection of quinine 
or the presence of deep sinuses, were not accepted 
until such had been eliminated and a further 
period of orthodox treatment given without 
success. No lower limb lesion was accepted 
unless total rest for an adequate period had been 
an essential part of the previous treatment. 

In their appearance and in their response to 
H.E.P. it appeared of no significance whether 
the lesions had been initiated by an abrasion, a 
wound, or a burn, or had arisen de novo as ‘ desert 
sores ’. All presented the common characteristics 
of infected non-healing ulcers in which the 
failure to heal was not due to any recognizable 
factor and could not be overcome by orthodox 
therapy. 

Technique.—No alteration in the general 
treatment of the patient was made. The lesions 
were dressed daily or on alternate days. They 
were gently cleaned with saline. H.E.P. was 
then lightly sprinkled on, and the lesion covered 
with gauze soaked in saline or lightly impregnated 
with vaseline. 

The outline of all wounds was traced on 
sterile cellophane and their area thus measured 
with the planimeter. 

Results.—A total of 36 cases fulfilling our 
criteria of intractibility to orthodox methods were 
accepted for treatment ; 33 of these have fulfilled 
our criteria of success. Only 3 cases (Cases 34; 
35, and 36) failed by showing no response or only 
a partial response. Not included in these figures 
are the six patients still under treatment, all of 
whom appear certain to be classified as success¢s. 
Experience has disclosed to us no other method 
or combination of methods which could con- 
ceivably have led to the healing within the periods 
quoted of over 90 per cent of these 36 orthodox 
failures. Within one week of the commencement 
of treatment a development of fresh pink granula- 
tions was usually to be noted on the base of the 
wounds. This was accompanied or immediately 
followed by obvious epithelial spread from the 
margins. Thereafter healing proceeded normally 
and the ultimate scars presented no unus 
features. 
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BRIEF CASE RECORDS 


Case 1.—H. B. Developed an_ unexplained 
chronic ulcer over skin. Transferred to this hospital 
35 days later. Treated for 116 days with occlusive 
dressings, eusol, and plaster-of-Paris without success. 
Ulcer (7 sq. cm.) healed in 16 days with H.E.P. 


Case 2.—J. P. Developed an ulcer on lateral 
aspect of upper leg on the scar of a recent small burn, 
followed by a second larger ulcer in popliteal fossa. 
Treated in various hospitals and transferred to this 
hospital on 85th day. Treated for 82 days with 
eusol, sulphanilamide, saline baths, and sodium 
sulphate without improvement. Edges were much 
undermined. The area of granulation measured 

sq.cm. Under H.E.P. healing commenced from 
such edges as were not undermined and from a 
surviving island of epithelium, and was complete in 
60 days, the undermined edges being excised at a 


late stage. 


Case 3.—E. A. E. Developed an ulcer following 
a furuncle on upper leg. Admitted to this hospital 
after 50 days. ‘Treated for 74 days without success 
by eusol, sodium sulphate, saline, and pinch-grafting. 
Ulcer (6 sq. cm.) healed in 20 days under H.E.P. 


Case 4.—F.S. Developed chronic ulcer following 
a scratch on medial side of upper leg. Admitted to 
this hospital after 120 days. ‘Treated with sodium 
sulphate and sulphanilamide with no progress what- 
soever for 21 days. The ulcer (21 sq. cm.) healed in 
32 days under H.E.P. 


Case 5.—W. M. Three months before admis- 
sion treated for varicose veins by injection, followed 
probably by thrombophlebitis. Transferred to this 
hospital where an ulcer was first noted. This ulcer 
ineffectively treated for 54 days with saline, sulphan- 
ilamide in vaseline, and urea. The ulcer (3-5 sq. cm.) 
healed in 10 days under H.E.P. 


Case 6.—F. S. Ulcer developed on leg following 
a furuncle. Admitted to this hospital after about 
35 days. Treated for 36 days with eusol, sulphan- 
ilamide, cauterization with silver nitrate, and plaster- 
of-Paris fixation without success. The ulcer (14 
sq. cm.) healed in 39 days with H.E.P. 


Case 7—W. M. Developed an ulcer at the site 
of a hematoma of leg. Treated with sulphanilamide 
powder, and acriflavine in oil for 50 days without 
improvement. The ulcer (29 sq. cm.) healed under 
H.E.P. in 18 days. 


Case 8.—J. W. Developed an ulcer in the 
popliteal fossa following a furuncle. Admitted to 
hospital after about 14 days. Treated with sulphan- 
ilamide powder and sodium sulphate for 67 days 
without progress. The ulcer (2 sq. cm.) healed in 
8 days under H.E.P. 


Case 9.—N. H. H. Developed ulcer on lower 
leg on site of old burn. Admitted to hospital within 
a few days. The ulcer was, however, already 
indolent when he developed very severe typhoid 
fever, During his prolonged recovery period no 
alteration occurred in the ulcer. The ulcer (10 sq. 
cm.) healed in 13 days under H.E.P. 


Case 10.—W. G. Developed ulcer on left flank 
following carbuncle for which he was treated in this 
hospital. The ulcer failed to heal on glycerin and 
stlphanilamide and pinch-grafting for 48 days. The 

cer (16 sq. cm.) healed in 39 days under H.E.P. 
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Case 11.—C. R. Admitted with ulcer over lower 
shin of unknown cause. Failed to respond to sodium 
sulphate and sulphanilamide for 42 days. The ulcer 
(7:5 sq. cm.) healed in 21 days under H.E.P. 


Case 12.—B. P. Developed an ulcer on forearm 
following a mosquito bite. Treated ineffectively for 
79 days with sodium sulphate and sulphanilamide 
powder. The ulcer (15 sq. cm.) healed in 40 days 
under H.E.P. 


Case 13.—D. H. N. Ganglion excised from 
dorsum of toe. In 35 days wound failed to advance 
in healing. The ulcer (1 sq. cm.) healed in 13 days 
under H.E.P. 


Case 14.—A. S. Ulcer developed on site of 
furuncle. Failed to respond to flavine, sulphanilamide, 
and sodium sulphate dressings over a period of 90 
oe The ulcer (2 sq. cm.) healed in 10 days under 


Case 15.—A. W. Shell wound of leg in which 
gas gangrene was suspected. Transferred to this 
hospital 5 days after wounding. Residual ulcer 
treated with sulphanilamide with tulle gras, and 
plaster-of-Paris without success for 112 days. The 
ulcer (8 sq. cm.) healed in 35 days under H.E.P. 


Case 16.—W. G. Bullet wound of antecubital 
fossa. Transferred to this hospital 14 days later. 
Treatment for 102 days with plaster-of-Paris and 
sulphanilamide left a totally indolent ulcer. This 
ulcer (2 sq. cm.) healed in 17 days under H.E.P. 


Case 17.—A. M. Shell wound of thigh. Trans- 
ferred to this hospital 14 days later. The residual 
ulcer was treated for 136 days with sulphanilamide 
powder and 3 pinch-graftings all without success. 
in a (13 sq. cm.) healed in 13 days under 


Case 18.—L. R. Bomb wound of thigh. Trans- 
ferred to this hospital after 12 days. Residual ulcer 
was treated for 113 days with sulphanilamide and 
pinch-grafts without success. The ulcer (3-8 sq. cm.) 
healed in 19 days under H.E.P. 


Case 19.—G. G. Bomb wound of back muscles. 
Transferred to this hospital after 12 days. Partially 
successfully secondary suture left a residual indolent 
ulcer. This was treated for 62 days with pinch- 
grafts and sulphanilamide without success. The 
ulcer (2 sq. cm.) healed in 15 days under H.E.P. 


Case 20.—H. S. Mine wounds of thigh. Trans- 
ferred to this hospital after 27 days. Residual ulcer 
in largest wound treated for 44 days with eusol and 
sulphanilamide without success. The ulcer (2-7 
sq. cm.) healed in 14 days under H.E.P. 


Case 21.—A. B. Shell wound of calf. Trans- 
ferred to this hospital after 46 days. The residual 
ulcer was treated for 47 days with tulle gras and 
plaster-of-Paris without success. This ulcer (4 sq. 
cm.) healed in 21 days under H.E.P. 


Case 22.—E. C. Shell wound of calf. Trans- 
ferred to this hospital after 46 days. The ulcer was 
treated ineffectively with tulle gras and plaster-of- 
Paris for 55 days. The ulcer (6 sq. cm.) healed in 
8 days under H.E.P. 


Case 23.—E. W. Shell wound of thigh. Trans- 
ferred to this hospital after 46 days. Progressive 
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healing occurred for the next 45 days, but thereafter 
sulphanilamide powder and sodium sulphate dressings 
failed to effect any further reduction in 60 days. The 
leasion (2 sq. cm.) healed in § days under H.E.P. 


Case 24.—F. D. Bullet wound medial side of 
thigh. Transferred to this hospital after 43 days. 
Thereafter treated for 81 days by sodium sulphate, 
skin-grafting, and sulphanilamide without material 
reduction of the residual ulcer. This ulcer (3°5 
sq. cm.) healed in 27 days under H.E.P. 


Case 25.—O. E. Mine wound of leg. Trans- 
ferred to this hospital after 67 days. An ulcer 
remaining at the site resisted all treatment by grafts, 
sulphanilamide and vaseline, and flavine, for 118 days. 
Li ulcer (3°5 sq. cm.) healed in 12 days under 
H.E.P. 


Case 26.—N. C. Shell wound of leg. Trans- 
ferred to this hospital after 181 days. Treated for 
56 days here with sulphanilamide, sodium sulphate, 
and flavine without any improvement. This ulcer 
(18 sq. cm.) was reduced under H.E.P., to 1 sq. cm. 
in 38 days, and healing was finally completed after a 
total of 78 days. The two clearly defined periods of 
healing may be accounted for by the occurrence of a 
localized periostitis under the last area to heal. 


Case 27.—J. S. Extensive laceration of soft 
tissues of heel. Transferred to this hospital 6 months 
later. Treated for 60 days by skin-grafting and 
sulphanilamide with considerable improvement. An 
unhealed area (3-5 sq. cm.) remained so for a further 
40 days, but in 13 days healed under H.E.P. 


Case 28.—F. C. Petrol burns of arms treated by 
tannic acid and silver nitrate. Transferred to this 
hospital 28 days later. Treated here for 161 days 
with saline baths, pinch-grafts, sulphanilamide and 
tulle gras, and sodium sulphate, at the end of which 
time areas totalling 85 sq. cm. resisted all treatment. 
They healed, however, in 13 days under H.E.P. 


Case 29.—A. N. Extensive petrol burns of leg 
and thighs. Transferred to this hospital after 12 
days. Treated 223 days by grafting, sulphanilamide, 
and flavine. Only patchy healing was achieved and a 
total area of 517 sq. cm. resisted further treatment. 
The whole area healed in 47 days under H.E.P. 


Case 30.—C. B. Burn of forearm in tank. 
Transferred very ill to this hospital after 23 days. 
Treated for 111 days by grafts and sulphanilamide ; 
72 Sq. cm. remained resistant at the end of this time, 
but healed in 21 days under H.E.P. 


Case 31.—A. H. W. Scald of dorsum of foot. 
Transferred to this hospital after 14 days. Treated 
for 38 days with sulphanilamide, saline baths, and 
plaster-of-Paris fixation. An area of 19 sq. cm. 
proved resistant, but healed in 16 days under H.E.P. 


Case 32.—F. E. Petrol burns of limbs. Trans- 
ferred to this hospital after 164 days and was here 
treated unsuccessfully for 108 days with sulphan- 
ilamide, saline baths, and flavine. The area (13-7 
sq. cm.) healed in 38 days under H.E.P. 


Case 33.—B. V. Extensive deep burns of all 
limbs. This case was seen by an interested surgical 
specialist of a neighbouring hospital 25 days later and 
treated by him for 110 days. Small areas totalling 
490 sq. cm. had remained resistant to sulphanilamide, 
saline baths, and vitamin oil. They healed in 16 
days under H.E.P. 
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Case 34.—S. A. Abrasion of old scar on leg leq 
to a deep ulcer. Three months later a second ulcer 
arose at the site of a furuncle while in this hospitaj 
For 120 days sulphanilamide, sodium sulphate, euso| 
and plaster-of-Paris totally failed. H.E.P. was there. 
fore applied. The second ulcer (11 sq. cm.) healed 
in 56 days under H.E.P., but the first ulcer (6 sq. cm.) 
failed to heal, though its size was reduced to 2 sq. cm, 
by a total period of treatment of 78 days, and was 
finally closed by pinch-grafting. 


Case 35.—F. B. Sustained a small burn on the 
calf with a cigarette. Three months later admitted 
to this hospital with an indolent ulcer which resisted 
multiple grafting, sulphanilamide, saline baths, 
occlusive dressings, crude penicillin, and various other 
measures. H.E.P. applied for 70 days failed to modify 
this lesion. Sixteen months from the original injury 
he was invalided to the United Kingdom. 


Case 36.—W.J. Furuncles of neck were followed 
by the development of an ulcer with undermined 
edges in the supraclavicular area. He was transferred 
to this hospital and was treated with sulphanilamide, 
zinc peroxide, and sodium sulphate without success, 
H.E.P. for a period of 80 days produced no effect, 
This patient’s lesion presently healed under crude 
penicillin. 


H.E.P. IN SKIN-GRAFTING 


The success of the above clinical trial led us 
to apply the method in association with skin- 
grafting. In four cases where very large areas 
were pinch-grafted, heart extract powder was 
applied beneath the tulle-gras dressing of one- 
half of the area. No difference was observed 
between the ‘ take’ or growth of the grafts in the 
treated and untreated areas. It will be appre- 
ciated that the dressings could not be disturbed 
for several days to allow of the repeated applica- 
tion of powder which had been practised on non- 
healing wounds. A more promising policy has 
since been applied to another small series. In 
four patients suffering from burns in areas where 
grafts had failed to take the burn was subsequently 
treated with heart extract powder for some seven 
days. At the end of this period further grafts 
were applied with complete success. The notable 
difference occurring during the period of prepara- 
tion by heart extract powder was in each case 
the development of active epithelial growth at 
the edges of the wound. 


DISCUSSION 


A critical survey of wound healing has been 
made by Arey (1936) and an exhaustive analysis 
of the many factors which may delay the healing 
of wounds is not within the scope of this papét. 
Such gross delaying factors as a retained foreign 
body, osteomyelitis, or other recognizable causes 
of sinus formation have been carefully eliminated 
from our series. Diet and- vitamin intake, 
which non-healing has been attributed by A. H. 
Hunt (1940), Lund and Crandon (1941), Branda 
Leone and Papper (1941), and others, and which 
were apparently adequate in all our patients, wer 
not modified throughout treatment. 
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H.E.P. AS 

The commonest individual factor militating 
against healing in wounds is undoubtedly 
infection, and great advances in wound treatment 
have been made through the development of 
substances designed to combat infection directly 
or indirectly. The flavines, the sulphonamides, 
and penicillin are among the outstanding examples 
in use to-day. 

Like others we have tried and failed to correlate 
the bacteriological findings with the occurrence 
of non-healing. The most frequently occurring 
organisms in our series were Staph. aureus and 
B. proteus. In no case was C. diphtheria or a 
diphtheroid organism found. In such of our 
cases as were followed bacteriologically during 
treatment, alteration in the bacterial flora was 
not uncommon. We have been similarly unable 
to correlate the bacteriological findings with 
response to heart extract powder. The standard 
conception of the treatment of wounds showing 
chronic infection is the combating of the infecting 
organism by bacteriostatic agents. Yet the 
healing of an infected wound in the absence of 
any treatment, and the success of the closed 
plaster technique are everyday evidence that a 
direct attack on the organisms is not a necessary 
prelude to wound healing. There is no evidence 
to suggest that the extract exerts any direct anti- 
bacterial effect. It would indeed be surprising 
if it did so, in that in vitro a solution of the powder 
forms an admirable culture medium. The 
powder appears instead to favour the reparative 
processes, to be, in fact, a growth-promoting 
substance. We have not had the opportunity to 
treat a controlled series of wounds with penicillin. 
It may be that such treatment would have so 
overcome infection as to permit healing to proceed 
ina proportionof ourindolentwounds. The appli- 
cation of a growth-stimulating substance repre- 
sents in principle an alternative approach to the 
problem, and in practice an effective approach. 

The literature dealing with substances claimed 
to be growth-promoting in wound healing is 
extensive and controversial. "Though our experi- 
ence is confined to growth-promoting substances 
derived from adult tissue, it is necessary to refer 
to the claims which have been made for various 
chemical products. Following the demonstration 
by Hammett (1929) that -SH groups stimulate 
the growth of protozoa, Hammett and Reimann 
(1929) and Reimann and Hammett (1929) found 
that wound healing in rats and men was acceler- 
ated by the use of these -—SH groups. The 
substance adopted by Reimann (1930) for clinical 
use was thiocresol. His clinical cases are small in 
number and appear to have been inadequately 
tested for indolence by alternative methods of 
treatment. Hueper et al. (1933) were unable to 
confirm the stimulating activity of -SH groups 
on animal cells by tissue-culture methods. 

Greenbaum (1936) has put forward the claim 
of allantoin as a cell-growth stimulant, but of the 
seven clinical cases of which details are given 
no less than five were unhealed at the time of 


A GROWTH-PROMOTING 


SUBSTANCE 285 
publication. The substance failed to produce 
significant stimulation of tissue cultures (Shipp 
and Hetherington, 1936). 

Urea has been employed as a dressing since 
1915. Its beneficial effect has been attributed 
to cell-growth stimulation by Robinson (1936), 
but this substance has failed to exert any stimu- 
lant effect on tissue cultures (Hetherington and 
Shipp, 1937). We see no reason to disagree 
with the, view of Holder and MacKay (1939) 
who regard its action as antibacterial. 

Since Carrel and Burrows (1911) demonstrated 
the stimulation of growth in tissue cultures by 
embryonic extract, and (1913) suggested the use 
of pulped tissue in the stimulation of wound 
healing, many workers have attempted to assess 
the value of embryonic extracts in wound healing 
both experimentally and clinically. A primary 
distinction must be drawn between the experi- 
mental and clinical approach, in that the experi- 
mentalists have invariably discarded from their 
series any wound which became infected, while 
the clinicians have dealt only with infected wounds 
showing varying degrees of indolence. 

Wallich (1926) and Nakamura (1930) reported 
favourable results from application of embryo 
extracts to experimental wounds in guinea-pigs, 
but gave no data regarding the healing time or 
the number of animals used. Morosov and 
Striganova (1934) used an extract of human 
embryos on experimental wounds on 62 rats and 
recorded an acceleration of about 12 per cent. 
Favourable results were also recorded in brief 
experimental series by Bugliari (1927) and 
Amorosi (1931). These results are in contrast 
to those of Dvorak and Byram (1930) and of 
Dann, Glucksmann, and Tansley (1941), who 
failed to demonstrate any acceleration. Both 
papers, however, deal with substances of which 
the potency has not been adequately confirmed 
by tissue-culture methods. 

The publications dealing with the clinical 
trial of embryo extracts are based on small 
numbers of cases. Favourable results are re- 
corded by Carnot and Terris (1926), Kiaer (1927), 
Schloss (1928), Nielsen (1939), and Waugh (1940). 
All these results appear to us inadequately con- 
trolled. Nielsen and Waugh, for example, used 
as the standard for their one and four cases 
respectively the formula of du Noiiy (1916), a 
formula which is far from meeting with universal 
acceptance. 

It is not surprising that Young, Fisher, and 
Young (1941) expressed the view that none of the 
wound-healing substances has been properly 
attested either by animal experiment or by clinical 
research. Appealing for an early adequate 
clinica] assay they state: ‘“‘ The definitive test of 
the efficacy of a wound-healing substance which 
has been attested on healthy experimental wounds 
on animals must be carried out on indolent 
wounds in the human subject with adequate 
control observations ...” and “We would 
restrict the term ‘indolent wounds’ for the 
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benefit of the biological assay of a wound-healing 
substance to those wounds which persist in their 
indolence, either not healing at all or healing very 
slowly, after surgical skill has eliminated or 
adjusted as far as possible every recognizable 
local retarding factor.” 

Our conception of indolence in non-healing 
wounds has been the failure or total arrest of 
healing under intensive orthodox treatment in 
the absence of any local cause, a situation of 
stalemate being established between the con- 
structive tendency to heal and the destructive 
factors, including infection. The present series 
indicates that in a large proportion of such 
indolent wounds the application of heart extract 
powder serves to turn the balance in favour of the 
constructive healing tendency. 

A series of clinical cases treated by Mandl 
and Maybaum (1943) records a high proportion 
of successes with heart extract. 

Incidental to the main thesis that growth- 
stimulating substances are of value in the healing 
of wounds in man, a number of observations have 
been made which appear of theoretical and 
practical importance. The conclusions to which 
these observations lead are here included as 
postulates which may or may not be substantiated 
by the further work now planned :— 

1. The quantitive tendency to heal is at least 
in part a function of the body as a whole. 

In multiple wounds, healing and non-healing 
tends to occur in all wounds simultaneously. In 
the few cases where we have been able to apply 
H.E.P. to one of several coexistent indolent 
wounds the process of healing resulting in the 
treated wound has been accompanied by the 
commencement of healing in the others. It 
appears likely to us either that the growth- 
stimulating substance has been absorbed at the 
primary wound or, as Young, Fisher, and Young 
(1941) suggest, that a growth-stimulating sub- 
stance is liberated in the course of healing. 

2. The augmentation of the tendency to heal 
by growth-stimulating substances may lead to an 
improvement in the general condition. 

It will not be disputed that the improvement 
of a patient’s general condition by rest, adequate 
nourishment, and when necessary blood trans- 
fusion, tends to be followed by an improvement 
in the local condition of his wounds. That the 
reverse process may occur is suggested by our 
experience with at least one patient in whom the 
application of H.E.P. to non-healing burns was 
followed by rapid healing and by a most striking 
improvement in general condition. As his burns 
have not yet finally healed he is not included in 
the main series. 


D. L. Aged 27. On Nov. 13, 1942, sustained 
extensive petrol burns of both legs and thighs, right 
side of face, and right arm. On transfer to this 
hospital on May 22, 1943, his general condition was 
very poor; he was emaciated and febrile and had no 
appetite ; his burns showed no active healing. For 
nine weeks in this hospital he was treated by local 


application of sulphanilamide and by high-protein 
diet without any alteration in the local or general 
condition. Blood transfusions given at intervals of 
ten days served only to maintain his hemoglobin 
level at 65 per cent. Dressing with large quantities 
of H.E.P. was commenced 297 days after burning. 
Within six days epithelialization was evident in qj 
areas. At the same time his appetite rapidly reached 
quite abnormal heights and the most striking improye- 
ment in his mental outlook occurred. Though no 
further blood transfusions were given his blood- 
count and hemoglobin level became normal within 
one month and have remained so during the subse 
quent healing and grafting of his wounds. 


3. The ‘ take’ of pinch-grafts depends on the 
local tendency to heal at the time of their applica- 
tion. 

From a considerable experience of failure and 
success in pinch-grafting, we came to regard the 
clinically observed balance between reparative 
and destructive processes in a wound as of greater 
value in prognosis than the bacteriological findings, 
This is supported by the subsequent observation 
that grafts will take in an area where a few days 
previously they had failed, the only recognizable 
modification being the establishment of a tendency 
to heal by the application of H.E.P. 


SUMMARY 


1. A stable dry preparation from adult heart , 


muscle possessing the property of stimulating cell 
growth was used in the treatment of indolent 
lesions in human subjects in whom prolonged 
treatment by various orthodox methods had 
proved unavailing. The great majority responded 
favourably to the new treatment and closure 
of the wounds was achieved in relatively short 
time. 

2. Observations have been made which suggest 
that preliminary treatment with this substance 
improves the ‘take’ of transplants in skin- 
grafting. 

3. Certain theoretical considerations regarding 
the mode of action of the preparation are dis- 
cussed. 


We are indebted to Major-General W. H. 
Ogilvie and Colonel R. Marnham, Consultant 
Surgeons, with whose encouragement this work 
has been continued, and to Dr. L. Doljansk, 
Director of the Department of Experimental 
Pathology, The Hebrew University, Jerusalem, 
for the supply of the heart extract powder there 
elaborated. We would also express our thanks 
to Colonel J. Biggam, M.C., Commanding the 
Hospital, for the facilities accorded, and to Major 
R. Walmsley, R.A.M.C., for the bacteriological 
studies. 
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FRACTURES OF THE ZYGOMATIC TRIPOD 


By H. GORDON UNGLEY, SuRGEON COMMANDER, R.N.V.R. 
AND STEPHEN C. SUGGIT, SURGEON LIEUTENANT COMMANDER, R.N.V.R. 


THIS paper is based upon a personal series of 
cases of fracture of the zygomatic tripod. Some 
aspects of the clinical signs and symptoms 
are described, and some points raised, in the 
radiological examination and methods of treat- 
ment of these patients. Sir Harold Gillies and 
his co-workers described their method of reducing 
the fracture via the temporal fossa in 1927, and 
the X-ray appearances were discussed by Graham 
Hodgson in 1936. A comprehensive account 
by Leegaard in 1939 described the canine fossa 
approach. A short clinical account by Nils 
Eckhoff appeared in 1940. MclIndoe (1941), in 
a survey of injuries of the middle-third of the face, 
grouped them into two types, viz., malar maxillary 
(called zygomatico-maxillary in this paper) and 
naso-maxillary. 

After treating a number of patients with 
fractures in this region, it was thought that some 
fresh points emerged, and that certain impres- 
sions were worth recording. The 14 cases here 
detailed have been under the care of one or other 
of us 3 in Cases 2 and 3 our two hospital ships 
were In company and we were, therefore, able to 
discuss and operate upon these 2 cases together. 

In all of the cases described in this paper 
operations were performed either by the temporal 
or canine fossa approach; certain additional 
manipulations are also mentioned. 

The anesthesia has been inhalation in all 
cases, administered by means of an intratracheal 
tube with oral pack. Local infiltration of the 
canine fossa by percaine or novocain containing 
adrenaline was found to be a useful adjunct. 


CASE REPORTS 


Case 1.—An R.A.F. pilot, aged 27, was landing 
his plane on March 13, 1940, when the retractable 
under-carriage jammed and he had to make a pancake 
landing. He sustained multiple injuries, including 
a fracture of the left zygomatico-maxillary arch. He 
was concussed by the injury and on recovering 
consciousness complained of double vision. 

No active treatment had been carried out for the 
facial injury at the time of the accident although an 
anesthetic had been given for the reduction of a limb 
fracture. 

On April 3 he was admitted to a hospital ship 
for passage to the United Kingdom and was seen by 
one of us (S. C. S.) for the first time. 

His general condition was good but some post- 
concussional symptoms were still present. There 
was an obvious depression of the left cheek and a 
downward displacement of the floor of the left orbit. 
There was no sensory loss over the face. A severe 
diplopia existed which was most marked when looking 
downward to the left—viz., the horizontal type in 
which the false image overlaps the true one from 
above downwards. 

With regard to the aetiology of this diplopia, no 
abnormality was detected in the nervous system, but 
there was ample evidence that gross mechanical 
disturbance of the musculature of the orbit on the 
left side had resulted from the lowering of the floor 
of the orbital cavity. 

X-ray examination showed a depressed impacted 
fracture of the left zygomatico-maxillary arch in 
which the zygoma had been driven into the antrum, 
displaced downwards, and rotated so that the orbital 
surface looked forwards as well as upwards. 

On April 5 an operation was performed at sea 
by S. C. S., exposing the fracture by the canine 
fossa route. The zygoma was firmly telescoped into 
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the cavity of the antrum and its upper surface was 
4 mm. lower than the normal position. It was 
necessary to remove a small piece of the antral wall 
with the chisel before the zygoma could be dis- 
impacted with an elevator. As the zygoma would 
not remain at the correct horizontal level of its own 
accord, after reduction, it was necessary to wire the 
anterior antral wall on each side of the fracture. 

Following the operation the facial contour was 
restored and the diplopia was only present when look- 
ing at near objects or to the extreme left. He said 
that ‘“ objects now had a normal appearance ” and 
that he could play cards, which was quite impossible 
before operation. Accommodation and full binocular 
vision were restored. 

Radiographs showed restoration of the orbital 
floor, but residual separation at the articulation with 
the frontal bone. He was kept on soft foods follow- 
ing operation, and was landed in the United Kingdom 
on April 15, but unfortunately it has not been possible 
to trace him since disembarkation. 


Case 2.—A naval rating, aged 19 years, was first 
seen in a hospital ship on July 21, 1940. 

On July 11 he had fallen over a stanchion, hitting 
the left side of his face. A week later he complained 
of pain, tenderness, and a numb feeling in the skin 





Fic. 201.—Case 2. Diagram of the fracture indi- 
cating the small bone fragments. 


over the left cheek and the infra-orbital region. He 
was admitted to hospital ten days after the injury 
following an attack of epistaxis. On examination, 
there was a noticeable depression of the left malar 
eminence and a palpable depression of the left infra- 
orbital ridge. No diplopia or other ocular disturb- 
ance was present. 

X-ray examination confirmed the presence of a 
depressed comminuted fracture of the left zygo- 
matico-maxillary arch. 

On July 29 an operation was performed by 
H. G. U. and S. C. S., exposing the fracture by the 
canine fossa route. A comminuted fracture of the 
body of the maxilla was present with depression of 
some smaller fragments into the antrum. The main 
mass, consisting of the outer part of the infra-orbital 
margin and the anterior half of the zygomatic arch 
(viz., the whole of the zygomatic bone) was displaced 
downwards and posteriorly. 

Two loose and completely detached bone frag- 
ments were removed and placed in saline (Fig. 201). 
One, measuring } in. by I in. on removal, exposed the 
soft lining of the maxillary antrum. The other, 1 in. 
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square, included a small portion of the infra-orbita 
ridge, the infra-orbital foramen, and the termination 
of the infra-orbital nerve. The nerve was cut shor 
to prevent subsequent involvement in scar tissye 
The main fragment was now manipulated into position 
by leverage with elevators, until facial symmetry was 
restored and the orbital floor reconstituted. [py 
order to maintain the position of the bones, it was 
necessary to employ a wedge, for which purpose one 
of the above-mentioned bone fragments was used 
and it suited admirably. The mucoperiosteum wa 
approximated with interrupted catgut sutures. X-ray 
examination after the operation showed clearly the 
reduction of the fracture. 

PosT-OPERATIVE COURSE.—Some _ intermittent 
swelling of the face occurred in the ensuing period 
and on Sept. 17 a few drops of pus, followed by some 
blood-stained serum, were discharged from the 
incision in the mouth. The facial swelling then 
subsided and did not recur. 

On Aug. 23, twenty-five days after the operation, 
the patient was discharged to a naval hospital. 

The cosmetic effect was entirely satisfactory and 
the patient symptomless. One month later the 
fracture line was no longer evident in the radiographs, 
The antrum had cleared considerably, but was stil 
slightly opaque. 

On Oct. 9 he was discharged to 21 days’ sick 
leave and thence to duty. An area of anesthesia 
persisted around the infra-orbital foramen, but no 
discomfort or pain was present. 


Case 3.—A naval rating, aged 38, was admitted 
to a hospital ship on July 26, 1940, having been hit 
in the left side of his face by a cricket ball two days 
previously. Considerable swelling and subconjunc- 
tival hemorrhage had followed, but when seen by 
one of us (S. C. S.) most of the bruising had subsided 
and a marked depression of the left side of the face 
in the zygomatic region was evident. A fracture line 
could be palpated externally and internally as a definite 
shelf running down the anterior wall of the maxilla 
from the mid-point of the infra-orbital margin. In 
the area of skin distribution of the infra-orbital nerve 
there was some blunting of sensation. No diplopia 
was present. X rays showed a displacement of 
the media! part of the left zygoma downwards and 





Diagram of the fracture. 


FIG. 202.—Case 3. 


into the antrum, and slight medial displacement of 
the zygoma at its frontal articulation. Fig. 202; 
based on the X-ray photographs and on the actual 
operation findings, shows the fracture diagram- 
matically. 





and | 
fossa 
form 
ward: 
into 1 
fractt 
6 mn 
maxi 
Zygor 
firml 
from 
trolle 

X 
satisf 


was 1 
the ti 
retur 

T 
after 
was n 


vie 
the 


C 
an in 
on Fy 
on F 
zygor 


diplo 
A 
Feb. , 


ital 
ion 
ort 
ue, 
ion 
was 


was 
one 
ed, 
was 
ray 
the 


ent 
od, 
me 


en 


ys 
1C- 


of 
2; 
al 
n- 





FRACTURES OF THE 


A second vertical fracture line was present, passing 

through the main mass of the zygoma, lateral and 
arallel to the medial fracture line. This third bone 
fragment was itself fractured, the small upper frag- 
ment being a portion of the infra-orbital margin 
(see diagram, Fig. 202). 

On July 27 a preliminary clearance of infected 
teeth in the left upper alveolus was carried out. 

On Aug. 6 an operation was performed by S. C. S. 
and H. G. U., exposing the fracture by the canine 
fossa approach. The medial part of the zygoma 
formed a fragment which had been depressed back- 
wards and, in addition, forced medially some distance 
into the cavity of the antrum. At the medial vertical 
fracture line the fragment had gone back about 
6mm. It was elevated flush with the surface of the 
maxilla and with the lateral undisplaced part of the 
zygoma. After reduction the fragment remained 
firmly impacted in the correct position. Bleeding 
from the internal maxillary venous plexus was con- 
trolled by pressure. 

X-ray examination after operation confirmed that a 
satisfactory reduction of the fracture had been achieved. 

The paresthesia in the infra-orbital nerve area 
was more pronounced than before operation, but by 
the time he was discharged this sensation was already 
returning. 

The patient was discharged on Aug. 26, twenty days 
after the operation. Owing to movements of ships it 
was not possible to keep in touch with him subsequently. 





_ Fic. 203.—Case 4. Before operation, mento-nasal 
view showing a depressed fracture of the left zygoma into 
the maxilla and increased density of the maxillary antrum. 


Case 4.—An able seaman, aged 41 years, sustained 
an injury to the left side of the face from a fist blow 
on Feb. 2, 1941, and was admitted to a hospital ship 
on Feb. 3. An obvious depression of the left 
7ygomatico-maxillary arch was present, and was 
confirmed by radiography (Fig. 203). There was no 
diplopia. 

. An operation was performed by H. G. U. on 
eb. 4. Through a small skin incision in the temporal 
VOL. XXXII—NO. 126 
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region a bone elevator was passed sub-fascially down- 
wards and medially, until the deep aspect of the frac- 
ture was reached. Elevation of the depressed malar 
eminence was readily accomplished, and there was 
no tendency of the displacement to recur. The 
facial contour was restored and X-ray examination 
confirmed the reduction (Fig. 204). 

The slight post-operative swelling subsided in a 
few days and he returned to duty on Feb. 12. 


Case 5.—An able seaman, aged 29 years, was 
admitted to a hospital ship on Feb. 5, 1941, with the 
history that on Feb. 4, while hoisting the motor-boat 
inboard, he was dragged round the winch drum by 
his right arm getting caught up in the fall, his face 
being brought up forcibly against the edge of the 
drum. 

On admission, twelve hours later, he was extremely 
collapsed from shock and loss of blood. There was 
a compound fracture of the right side of the face with 
a laceration extending from the medial canthus of the 
right eye down the side of the nose and lateral to 
the angle of the mouth, endirig over the body of the 
mandibie. 

In addition there were fractures of ribs, and of 
the right upper extremity. After blood transfusion 
and other resuscitatory measures he was submitted 
to operation, at which the following facial injuries 
were found: (a) A compound fracture of the frontal 
bone into the right frontal sinus. (6) A compound 





FIG. 204.—Case 4. After operation, mento-nasal 
view showing reduction of the fracture. 


fracture of the right maxilla involving the medial 
side of the floor of the orbit and the maxillary antrum, 
and a simple fracture of the right zygomatico-temporal 
arch. The fragment of bone between these fractures, 
consisting of the zygoma and the greater part of the 
maxilla, was displaced laterally and slightly back- 
wards, carrying the orbital contents with it. This 
lateral displacement of the eye and the cheek pro- 
duced a most hideous deformity. 
19 








290 THE BRITISH 

The eyeball was intact, although it was displaced 
outwards and downwards, and the eyelids were closed 
with cedema and ecchymosis. The lachrymal duct 
was torn across at the medial canthus in the line of 
the deep lacerated wound. There was also a fracture 
of the neck of the right condyle of the mandible. 

Operation by H. G. U. on Feb. 4. An excision 
of the wound was performed as far as the conditions 
permitted, for grease was ingrained into the tissues 
and comminution of the bone into splinters had 
occurred. 

The malar eminence, together with approximately 
the lateral two-thirds of the orbital floor and a great 
part of the anterior wall of the maxillary antrum, was 
freely mobile, and was readily reduced by firm 
pressure with the padded thumbs from below and 
laterally. By this manceuvre, too, the orbital floor 
was restored to its normal level. In order to prevent 
the immediate re-displacement, which occurred when 
the pressure was released, it was necessary to insert a 
wire loop between the maxilla and the nasal bone. 
This wiring procedure proved quite satisfactory in 
maintaining the position of the fragments. 

He made good progress from the operation in both 
local and general condition. As the cedema of the eye 
absorbed he regained full vision without diplopia. 

On March 30 the operation wound was soundly 
healed, except at the upper end where the lacrimal 
duct had been torn. At this point superficial sepsis 
occurred from constant watering of the eye, and 
finally, when part healed some contracture of the 
fibrous tissue took place, resulting in a confusion 
diplopia. 

The patient was recommended to attend a plastic 
unit on account of soft-tissue scarring around the 
medial canthus and down the face. He refused 
further treatment, however, and returned to his home 
in Skye on June 18, after being invalided from the 
Service. 


Case 6.—A naval rating, aged 47, was admitted to 
a hospital ship on Sept. 14, 1941. He had been 
struck by a fist on the left side of the face three days 
previously. 

On examination he had a black eye, with a slight 
degree of subcutaneous emphysema of the upper part 
of the left cheek. There was submucous extra- 
vasation of blood in the left buccal region. On 
looking at the patient from in front and from the left 
side there was an obvious depression of the zygoma in 
spite of the bruising which tended to mask it. A 
depression of the orbital margin could be felt dis- 
tinctly and pressure in this area gave rise to pain in 
the distribution of the infra-orbital nerve. There 
was a feeling of numbness in this region, but the 
sensory loss was only partial. There was no diplopia. 
The upper jaw was edentulous. 

X rays showed that the left zygoma was completely 
separated from its attachments and driven downwards 
and medially into the left antrum, with comminution 
of the anterior antral wall. The zygoma was also 
rotated on its long axis so that the orbital surface 
tended to look forwards as well as upwards. 

On Sept. 14, the day of admission, he was operated 
upon by S. C. S., the fracture being exposed by the 
canine fossa approach. The anterior antral wall was 
found to be hopelessly comminuted, and after remov- 
ing the loose fragments no piece large enough to act 
as a splint graft (as in Case 2) was available. The 
zygoma was quite mobile and could be pushed back 
into its proper relationship at the frontal and temporal 
attachments by a finger in the antral cavity. A graft 
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was removed from the left 8th costal cartilage and was 
fitted across the deficiency in the anterior antral wall 
being sutured in position with stout catgut through 
drill holes on each side. 

The black eye and subcutaneous emphysema 
cleared up, and radiographs on Sept. 16 showed the 
zygoma to be in good position. 

On Oct. 2 he was sent away on 14 days’ sick leave 
but just as he was due to return he developed an 
ischiorectal abscess, and was admitted to another 
hospital. The patient stated that a facepiece was 
strapped tightly over his face during the induction 
of anesthesia. A week later he got a bad cold. Qn 
Nov. 27 he returned to the hospital ship. The 
zygoma had completely collapsed into the pre- 
operative position and he said that for the last three 
weeks the left side of his nose had been completely 
blocked. On examination several large polypi were 
seen in the nasal meatus. These were not present 
when he went on leave, and at that time there was no 
evidence of nasal infection. He also complained of 
an excessive amount of light entering his left eye from 
the outer side. 

On Nov. 28 the nasal polypi were cleared and the 
left canine fossa reopened. Pus was present in the 
antrum. The graft was removed from the floor of 
the antrum, and an intranasal antrostomy opening 
made. A piece of dental composition was moulded 
along the floor of the antrum in order to keep the 
fracture line as widely open as possible. The mucosa 
of the canine fossa was left unsutured to allow free 
drainage. 

In the immediate post-operative period there was 
a fair degree of reactionary swelling of the left cheek, 





Fic. 205.—Case 6. After second reduction, showing 
the wiring of the zygomatico-frontal articulation and the 
wire strut across the deficiency in the anterior antral wal. 


but this responded rapidly to sulphanilamide (culture 
of pus grew streptococci). 

On Dec. 4 the infection of the nose and antrum 
had subsided and under intratracheal anesthesia the 
canine fossa was again opened and the dental compos 
tion removed. An incision was made along the lat 
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FRACTURES OF THE 


orbital margin and the articulation of the zygoma 
with the frontal bone exposed. A double fracture 
line was present, enclosing a small fragment. Holes 
were drilled, and the zygomatico-frontal articulation 
was wired with 28 S.W.G. silver wire and the incision 
closed. Returning to the canine fossa the maxilla 
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not eat a crust without discomfort as ‘“‘ there did 
not seem to be enough room in the mouth ”’. 

On examination an obvious depression of the left 
malar eminence represented the facial deformity of 
which the patient complained. There was a small 
puncture wound of the left cheek surrounded by an 





Fic. 206.—Case 7. Photographs of the patient showing the deformity which may result from a 
depressed fracture of the zygomatico-maxillary arch (left). 


and zygoma were drilled and a double strand of 25 
§.W.G. silver wire was threaded across the deficiency 
in the anterior antral wall, to act as a strut and thereby 
prevent redisplacement. The canine fossa mucosa 
was closed. Full doses of sulphanilamide were given 
over the next two days. 

Dec. 8: X rays showed a great improvement 
(Fig. 205). Clinically the facial contour was restored. 
Henceforth convalescence was uneventful. 

Dec. 28: X rays showed that the position of the 
zygomatico-maxillary arch was maintained, and 
indicated for the first time that in addition to the 
separation at the synostosis of the zygomatico-temporal 
arch there was a fracture line through the zygomatic 
process of the temporal bone. 

On Jan. 1, 1942, the canine fossa was soundly 
healed and he was able to wear his new dentures. 
On Jan. 5 the patient was evacuated to a Royal Naval 
hospital ashore, whence he returned to duty. A letter 
was received from him at the end of March, 1942, to 
say that apart from numbness of the lip he was quite 
fit and well. Some comments on the employment 
of cartilage grafts in this type of case, and the value of 
zygomatico-frontal wiring, are made in a later section 
of this paper. 


Case 7.—An able seaman, aged 35 years, sustained 
multiple injuries on Jan. 9, 1942, when he fell down 
the coal shute while on duty on board ship. There 
Was a fracture-dislocation of the left shoulder and an 
injury to the left side of the face. 

He was seen for the first time by one of us 
(H. G. U.) ten days after the injury. The shoulder 
had been adequately treated, but a depressed fracture 
of the left zygomatico-maxillary arch had not been 

ealt with. 

h The patient complained of facial deformity, 

anche, and attacks of dizziness. He stated that 
‘re was some difficulty in chewing, e.g., he could 


area of chronic cellulitis, 2 in. square, which was 
indurated and slightly tender. Both these features, 
as well as the depression of the lower orbital margin 





Fic. 207.—Case 7. Mento-nasal view showing a 
depressed and comminuted fracture of the left zygomatico- 
maxillary arch. 


on the same side, are clearly shown in the photographs 
of the patient (Fig. 206). 
The fracture line was easily palpable in the lower 
orbital margin and in the zygomatico-temporal arch. 
There was some demonstrable infra-orbital anzs- 
thesia. No diplopia was present. X-ray examination 
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(Fig. 207) showed a depressed and comminuted 
fracture of the left zygomatico-maxillary arch. The 
orbital floor and the infra-orbital margin particularly 
were badly splintered and the lateral half of the floor 
was rotated and displaced downwards. 

The density of the maxillary antrum and the wide 
separation of the fractured surfaces here were clearly 
shown. 

The fracture of the zygomatico-temporal arch 
was also seen. 

On account of the inflammatory reaction in the 
left cheek, it was decided to attempt reduction of 
both fractures via the temporal route, instead of 
operating via the canine fossa approach. 

A bone elevator was passed through a small left 
temporal incision subfascially towards the fracture. 

The zygomatico-temporal arch was readily elevated, 
but the zygomatico-maxillary fracture was found to be 
fixed, and could not be disimpacted by this route. 

Owing to unavoidable circumstances, this patient 
was discharged before the second operation, via the 
canine fossa route, which was planned to take place 
as soon as the cellulitis of the cheek had subsided. 

This case is recorded because it represents one of 
those where the best avenue of approach was denied 
to the surgeon at the outset on account of inflammation 
in the path of the operative approach in the cheek. 
No case could demonstrate more convincingly the 
unsightly deformity which results from an unreduced 
depressed fracture of the zygomatico-maxillary arch. 


Case 8.—A marine, aged 20 years, fainted and fell 
when on parade on July 26, 1941, and was admitted 
to hospital two hours later with an injury to the left 
side of the face. 

There was a small abrasion of the left cheek and a 
depression of the left malar eminence. A palpable 
fracture line in the lower margin of the left orbit was 
present and some conjunctival hemorrhage was visible. 

It was not thought at the time that the deformity 
was of sufficient magnitude to warrant an operation 
for its cure. Radiographs of the types portrayed in 
this paper were not taken and no adequate radio- 
logical record is obtainable. 

He was returned to duty 24 days after the injury. 

On April 11, 1942, he was admitted to hospital on 
account of persistent pain “ like toothache” around 
the left eye, most marked in the infra-orbital region, 
and worse after food. It was at this stage he was 
first seen by one of us (H. G. U.). 

A slight depression of the left malar eminence and 
a prominent spicule of bone along the left infra- 
orbital margin remained as clinical evidence of the 
old fracture. 

No objectives change in the sensory area supplied 
by the infra-orbital nerve was demonstrable. The 
cranial nerves were normal except that the left eye 
returned to the central position in a few seconds when 
the patient was looking downwards and to the left. 

X-ray examination revealed an old soundly united 
fracture of the zygomatico-maxillary arch. No 
operative interference to the fracture was deemed 
advisable at this stage. 

This case is of interest as an example of a late 
sequela which occurs from time to time in these 
fractures. 

From clinical experience ‘in our small series, we 
feel that any depressed fracture of the zygomatico- 
maxillary arch is worthy of an operative reduction 
at the time of injury, not merely to restore facial 
appearance, but to reduce the chance of late neuralgic 
pains in the infra-orbital nerve. 
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Case 9.—A dockyard labourer, aged 24 year 
received the following injuries on March 21, 1942, 
as the result of a spar falling upon his head :— F 

a. Fracture of the base of the skull involving the 
right petrous bone. Bleeding from the right ear and 
paralysis of the right sixth and seventh cranial neryes 
were also noted. 

b. Cerebral concussion and clinical signs of irrita- 
tion of the motor area of the right cerebral cortex. 

c. Fracture of the bridge of the nose with deyvjg- 
tion to the left side. 

d. At a later date, when the skull was X-rayed, a 
fracture of the right zygomatico-maxillary arch was 
discovered. 

This patient was first seen by S. C. S. on June 4, 
some eleven weeks after the injury. Complete Sixth 
and Seventh cranial nerve paralyses with chorda 
tympani loss were still present. (These nerves later 
recovered their function.) 

Bilateral chronic suppurative otitis media had 
existed for many months prior to the accident, 
Clinically there was no backward displacement of the 
right zygomatic bone, but a moderate lowering of the 
lateral part of the lower margin of the right orbit 
could be made out when compared with the opposite 
side. X rays showed a wide separation of the frontal 
and temporal! articulations, with an additional fracture 
of the zygomatic process of the temporal bone, 
posterior to its articulation with the zygoma. There 
did not appear to be much displacement at the fracture 
line running through the lateral part of the antrum. 

The extent of the displacement is much greater 
than the clinical appearance suggested. The explana- 
tion appeared to be that the fracture was caused bya 
blow from above. The zygomatico-maxillary arch 
thus escaped the usual backward and media! displace- 
ment associated with force applied from the front 
and outer side, and only a downward displacement of 
the outer end of the arch occurred. Diplopia was 
slight and intermittent, and cleared up with the 
recovery of the sixth nerve paralysis. 

In the absence of diplopia and depression of the 
facial contour, it was not considered necessary to 
interfere. Moreover, there was a risk of transmitting 
movement to the fracture in the petrous temporal 
bone, which lay in close proximity to a suppurating 
middle ear. 


Case 10.—A naval rating, aged 49, was struck 
on the face in a brawl on April 6, 1942. ‘There was 
considerable bruising of the face and he was taken to 
the nearby hospital, where he was first suspected of 
having an intracranial injury. Subsequently on X-ray 
examination he was found to have a fracture of the left 
zygomatico-maxillary arch, with an opacity of the left 
antrum due to hemorrhage into it. After thre 
weeks in hospital and two weeks’ sick leave he returned 
to his Base. 

On account of visual disturbances and nasi 
obstruction he was referred to a naval hospital, where 
he was seen by one of us (S. C. S.) on June II. 
clinical examination one could easily detect a moderate 
degree of depression of the left zygomatico- : 
arch. Diplopia, in which one image was supéril- 
posed above the other, was present in the left 
of the visual field and was increased on looking to the 
left. No infra-orbital anesthesia was present. 
X-ray examination on June 12 (Fig. 208) showed 4 
characteristic displacement downwards, posterioniy, 
amd medially of the left zygomatico-maxillary af 
A special view, taken in the position previous'y 
suggested to us by Dr. Graham Hodgson in a pers? 
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FRACTURES OF THE 


communication, showed an absence of comminution 
of the anterior wall of the antrum. 

On June 13, thirty-seven days after the injury, 
an operation was carried out by S.C. S. In spite of 
the absence of comminution, it was decided to attempt 
reduction of the fracture by the canine fossa route 





Before operation, mento-nasal 
view showing displacement of whole zygoma fosteriorly 
and medially, with separation at the frontal and temporal 
articulations (see arrows). 


Fic. 208.—Case 10. 


owing to the long interval that had elapsed since the 
injury. The frontal articulation was first exposed 
by an incision along the lateral orbital margin, and 
the bones were cleared of soft tissues. The bone ends 
were then drilled and stainless steel wire was threaded 
through, but not tightened. The maxillary fracture 
line was then exposed through an incision in the 
mucous membrane of the canine fossa. The zygoma 
which had been driven into the maxillary antrum, was 
disimpacted by gripping it with lion forceps. This 
was accomplished more easily than expected. Apart 
from one or two cracks in the antral wall, there was 
no comminution. While the zygomatico-maxillary 
arch was pushed up from the canine fossa below, the 
wire through the adjacent bone ends at the frontal 
articulation was tightened. 

This mancuvre provided considerable fixation 
and was extremely valuable, as it also gave a hinge 
which enabled one to wedge the fracture in the 
anterior antral wall with a small piece of bone removed 
from the area where the bone was thin. 

This additional elevation of the zygoma completed 
the restoration of the facial contour. Wiring of the 
fracture in the anterior wall of the antrum would not 
have been possible as the bone was very thin there. 

The post-operative course was uneventful apart 
from some swelling of the upper eyelid, which passed 
offin24 hours. The diplopia disappeared completely. 

diographs on June 16 showed the zygomatico- 
maxillary arch to be in correct position. The restora- 
tion of the contour at the zygomatico-temporal 
articulation was striking. 
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On June 29 a submucous resection of the nasal 
septum was carried out under local anesthesia in 
order to relieve a right-sided nasal obstruction result- 
ing from traumatic deflection of the septum. 
He was discharged to sick leave and duty on 
Aug. 4. 


Case 11.—A V.A.D., aged 23, fell off her bicycle 
on Aug. 20, 1942, striking the left side of her face 
against the ground. She was seen on the roadside 
by S. C. S. within an hour of the injury. 

There was characteristic flattening of the left 
malar eminence with a palpable fracture line in the 
left infra-orbital margin. Left-sided epistaxis was 
present and anesthesia in the distribution of the left 
infra-orbital nerve had already developed. There 
was no lowering of the orbital floor and no diplopia. 

The mento-nasal X-ray picture showed an opaque 
left antrum and a fracture line in the anterior antral 
wall running downwards from the _ infra-orbital 
margin. There was only slight separation of the 
frontal and temporal articulations, and no downward 
displacement of the zygoma as a whole. A view 
taken in the position suggested to us by Dr. Graham 





Fic. 209.—Case 11. Graham Hodgson view (from 
below and behind) of the fracture line in the anterior 
antral wall, showing the absence of comminution (left 
side). 


Hodgson (Fig. 209) showed a clear-cut fracture line 
without comminution of the anterior antral wall. 
Operation was carried out by S. C. S. six hours 
after injury at a W.R.N.S. Sick Quarters under 
general anesthesia. It was interesting to sce how in 
the interval that had elapsed the soft-tissue swelling of 
the cheek had now masked the depression of the malar 
eminence. If at this stage she had been seen for the 
first time, it would have been hard to persuade a 
sceptic that reduction was necessary, particularly as 
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the mento-nasal X-ray picture did not show the 
displacement. The displacement of the zygoma 
was entirely backwards. This case was ideal for 
reduction by the temporal route, which was performed 
forthwith. The depressed zygoma came forwards 
easily with a click, and remained securely in the 
corrected position. Convalescence was uneventful. 





thy 


FIG. 210.—Case 12. Less common type of case, show- 
ing two vertical fractures in the left zygomatico-maxillary 
arch (see arrows) without displacement. Fracture of the 
zygomatico-temporal arch is also seen. 


Case 12.—An aircraftsman, aged 39, was involved 
in a bicycle accident on Aug. 28, 1942, and was 
admitted to hospital 24 hours afterwards. There was 
a severe subconjunctival hemorrhage in the left eye 
and ecchymosis of the eyelids. The left cheek was 
tender in its lateral part and there was anesthesia in the 
distribution of the left infra-orbital nerve. There had 
been slight left-sided epistaxis. (We are indebted to 
Surgeon Commander J. Johnston, R.N., for these notes.) 

Radiographs (Fig. 210) show two vertical fracture 
lines, one passing down the anterior antral wall and 
involving the infra-orbital foramen, and the other, 
more laterally, passing down through the body of 
the zygoma. This type of fracture results when the 
blow strikes directly from in front. Fracture of 
the zygomatico-temporal arch is also seen. No dis- 
placement of the fragments is apparent. The Graham 
Hodgson view showed no comminution of the fracture 
line in the anterior antral wall. 

The patient was seen on Sept. 8, eleven days after 
the accident, by S. C. S. Clinically there was no 
depression of the cheek at all, nor was diplopia present. 
Infra-orbital anesthesia was still evident, but the sub- 
conjunctival hemorrhage had begun to clear. It was 
agreed that there was no clinical or X-ray evidence of 
deformity of the zygomatico-maxillary arch and that 
no operative interference was indicated. On Sept. 11, 
fourteen days after the injury, infra-orbital sensation 
had completely returned. 


Case 13.—A Marine, aged 38 years, was hit in the 
face by the bare fist of a messmate while at lunch at 
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13.15 hr. on Sept 9, 1942. He was admitted to a 
naval hospital the same day and was seen by H. G. U. 


FIG. 211.—Case 13. 
side with gross displacement of the zygoma _ postero- 
medially, but without any appreciable lowering of the 
orbital floor (hence no diplopia). 


Comminuted fracture on the right 


Bleeding from the right side of the nose had 
occurred immediately after the accident, and was 
present to a slight extent on admission. There had 
been no loss of consciousness. 

Examination on admission showed that there was 
a marked depression of the right malar eminence, and 
a palpable fracture line in the middle of the lower 
orbital margin. A slight oozing of blood was apparent 
in the right nostril. Neither infra-orbital anesthesia 
nor diplopia was present. There was a lot of oedema 
and discoloration of the right eye. 

X-ray examination (Fig. 211) revealed a depressed 
and comminuted fracture affecting mainly the body of 
the right zygomatic bone, which was displaced in 4 
postero-medial direction. On account of the recent 
nature of the injury it was thought feasible to ty 
reduction by the temporal approach. 

Accordingly at 19.00 on Sept. 9 an operation was 
carried out by H. G. U. A bone elevator was passed 
via the temporal fossa to the site of the fracture. 
This attempt failed to elevate the depressed bone. 
second operation was performed by H. G. U. 
Sept. 17, the fracture being approached this time via 
the canine fossa route. After disimpacting the 
fracture, elevation was successfully accomplished and 
the bones maintained their position by interlocking 
of the fragments. X-ray examination (Fig. 212) 
showed that the restoration to normal position had 
been obtained. 

In two or three days, when the swelling had sub- 
sided, it was apparent that the deformity had beet 
fully reduced. His subsequent course was uneven 
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Case 14.—A cadet, aged 17 years, fell on the ball 
while playing rugger on Nov. 2, 1942. Another boy 
fell on top of him, striking the right side of the patient’s 





FIG. 212.—Case 13. After reduction, showing re-aline- 
ment and the improved translucency in upper lateral part 
of the maxillary antrum where impaction had previously 
obscured it. 
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He was first seen by S. C. S. on Nov. 6 on account 
of facial deformity. There was gross depression of 
the right malar eminence and a palpable fracture line 
in the anterior antral wall. A  subconjunctival 
hemorrhage at the outer canthus of the right eye and 
subsiding ecchymosis of ‘the eyelids were still in 
evidence. Diplopia with one image above the other 
had been noticed since the injury and was found to be 
localized to the right half of the visual field. A 
complete infra-orbital anesthesia existed. 

The antero-posterior radiograph (Fig. 213) showed 
gross displacement of the right zygoma including a 
lowering of the lateral orbital floor and wide separation 
at the frontal articulation. The frontal process of the 
zygoma lay medial to and below the zygomatic process 
of the frontal bone. In both the anteroposterior and 
the special Graham Hodgson views tessellation of the 
anterior antral wall was plainly discernable. 

On Nov. 9, that is, one week after the injury, an 
operation was carried out by S. C. S. The frontal 
articulation of the zygoma was first exposed. The 
bone ends were drilled and threaded with 0-6 mm. 
stainless steel wire. The main fracture line was then 
exposed via the canine fossa approach. Four large 
bone fragments were detected, of which three were 
removed after the fracture had been disimpacted. 
The fourth piece had a good soft-tissue attachment 
and was replaced after blood-clot had been evacuated 
from the antrum. 

The wire at the zygomatico-frontal articulation 
was now tightened and at the same time the zygoma 
was pushed up from the canine fossa. 

The reduction was complete and was maintained 
by the wire. The replaced bone fragment of the 
anterior antral wall was in no way a strut in this 
case, all the strain being borne at the frontal articula- 
tion. Facial contour was restored and the diplopia 
completely corrected. 





_ FIG. 213.—Case 14. 
with wide separation at the zygomatico-frontal articulation 


Displacement of the right zygoma 


and lowering of the floor of the orbit. (Diplopia present.) 


face with his knee. A right-sided epistaxis was 
Present for a few hours after the injury. 


Fic. 214.—Case 14. After reduction, with wiring at 
frontal articulation. Arrows indicate the sites of the 
fracture lines. 


X-ray examination confirmed the reduction; the 
radiograph is shown in Fig. 214. 
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Sensation in the infra-orbital nerve area began to 
return nine days after the reduction. 


DIAGNOSIS 


Clinical Features.— 

Facial Deformity.—The most characteristic 
feature of these cases is a flattening of the facial 
contour (Fig. 206), which is usually discernible 
even where bruising and swelling of the face are 
present. This deformity is always seen best 
when the patient is viewed from the side. 

Palpable Fracture Line.—In all our cases it 
was particularly easy to palpate the fracture along 
the orbital margin. 

Infra-orbital Nerve Injury.—A varying degree 
of anesthesia or pain in the distribution of the 
infra-orbital nerve is frequently present and is 
additional evidence of the site of bone injury. 
It is mentioned by Eckhoff (1940), and was present 
in all Leegaard’s cases (1939) and in 9 out of 10 
cases quoted by Ivy and Curtis (1938). In the 
present series 7 out of 14 showed this feature. 

' Diplopia.—This disturbing sequel of zygo- 
matico-maxillary fractures was present in Cases 
I, 10, and 14 of our series. It is quoted by 
Eckhoff (1940) and it occurred in 3 out of 10 
cases in the series recorded by Ivy and Curtis 
(1938). Leegaard (1939) did not mention it in 
his contribution to the subject. 

In Case 9 diplopia was intermittent and 
cleared up with the recovery of the concomitant 
sixth-nerve paralysis, which had resulted from 
the middle fossa injury in the petrous bone. 
Although considerable downward displacement 
of the zygoma had occurred no diplopia appeared 
to result from this. It may be that backward 
as well as downward displacement of the orbital 
floor is necessary in order to produce diplopia. 

Hemorrhage into the Maxillary Antrum.— 
This appears to be a frequent concomitant, but 
does not as far as we have found give rise to any 
untoward symptoms or complications unless 
there is pre-existing infection in that site. Inci- 
dentally this hzmorrhage provides additional 
evidence of the fracture in the X-ray picture. 

Unilateral Epistaxis.—This sign is mentioned 
by Sir Harold Gillies (1927). It occurred in 6 of 
our I4 cases. 

Surgical Emphysema of the Face.—This occa- 
sionally occurs if the fracture line passes through 
the nasal mucosa. It is mentioned by Eckhoff 
(1940) and occurred in our sixth case, which also 
had a small subconjunctival hemorrhage on the 
homolateral side. 

Difficulty in Closing the faw.—This has been 
described by Ivy and Curtis (1938), and was 
present in 4 out of 10 of their cases, but in our 
experience this is an unusual feature. It was 
present to a slight extent in Case 7 of our series, 
and in Case 5, where a fracture of the mandible 
had also occurred. 

Radiographic Features —We have found that 
the most useful view is the mento-nasal such as is 
used to demonstrate the maxillary antra. This 


gives a good general idea of the displacement of 
the zygoma in relation to the other bones of the 
face. 

The main points to note are as follows :— 

1. In the region of the maxillary antrum : 

a. The degree of comminution of the anterior 
wall of the antrum. It is of value to know the 
amount of comminution of the anterior wal 
of the maxillary antrum. The usual views do 
not give much help in this respect. Recently 
Dr. Graham Hodgson suggested to us an X-tay 
position which gives some indication of the degree 
of this comminution. The head is put in the 
occipito-mental position, i.e., the chin resting 
against the Potter Bucky, and the orbital-mental 
line at an angle of 45° to the horizontal, this angle 
being open towards the feet with the patient in 
the erect posture. The head is then tilted over 
towards the opposite or intact side; at the same 
time the face is slightly rotated towards the 
intact side, approximately 10° to 15°. Fig. 209 
is a radiograph taken according to this technique, 
but with a varying degree of tilt of the head, 
The fractures are shown as clear-cut lines. In 
Case 10, where the fracture was exposed at 
operation, the absence of comminution demon- 
strated by this particular X-ray view was directly 
confirmed. 

b. The degree of impaction and telescoping 
of the zygoma into the cavity of the antrum. 

c. The associated opacity of the antrum. 
There is always some opacity of the maxillary 
antrum on the side of the injury. This does 
not necessarily indicate hemorrhage into the 
antral cavity as it can be produced by cedema 
of the lining mucosa, which always occurs toa 
greater or lesser degree. The presence of a fluid 
level is positive evidence of blood in the cavity. 

2. The separation and/or fracture in the 
vicinity of the zygomatico-frontal synostosis. Separ- 
ation of the synostosis between the zygomatic 
and the frontal bones is common and may be the 
only sign according to Graham Hodgson (1936). 

It is well shown in Case 10 (Fig. 208) and 
occurred in 50 per cent of this series. He 
(Graham Hodgson) is also of the opinion that 
separation usually occurs without fracture, which 
accords with our experience. In Case 6, wher¢ 
fracture occurred on the zygomatic side of the 
juncture, the degree of violence was much 
greater than in the other cases. 

In Case 9 the degree of fracture and displace- 
ment of this part of the facial structure was 
great, and to a large extent the direction of the 
blow was from above, as was shown by the con- 
comitant fracture of the petrous temporal. 

3. The separation and/or fracture in the 
vicinity of the zygomatico-temporal synostosis. 
Separation at the zygomatico-temporal suture, of 
fracture on either side of it, increases the mobility 
of the zygoma. ! 

It occurred in § out of the present series of 
14 cases and is seen particularly well in Cass 
9 and 13. 


— 
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FRACTURES OF THE 

Characteristics of the Fracture.—Frac- 
tures of the zygomatico-maxillary arch result 
from direct injury, but the characters of the 
fracture vary according to the direction and site 
of the blow. These fractures may be classified 
as follows :— 

1. Blows from the Front.—This type of 
trauma results in a double vertical fracture line— 
one through the anterior antral wall, the other 
lateral and parallel through the body of the 
zygoma. The intervening block of bone is forced 
directly backwards, “‘ avec absence d’enforcement 
dans le sinus comme dans le groupe suivant ” 
(Le Fort, 1901). Case 3 belongs to this group. 
Case 12 is a latent example of this type. The 
two vertical fracture lines are present, but no 
posterior displacement of the intervening bone 
has occurred. 

2. Blows from the Antero-lateral Aspect.— 
This is the more common variety and results in 
the zygoma as a whole being driven posteriorly 
and medially into the antrum, the fracture line 
passing through the weakest point, that is, in the 
region of the infra-orbital foramen and extending 
vertically downwards from this point. 

In this ‘ telescopic’ variety of fracture, there 
is often comminution of the maxilla (usually the 
anterior wall of the antrum) and of the zygoma. 
On the other hand, the zygoma as a whole may be 
rotated medially and in a horizontal plane, so 
that the orbital surface looks forwards and slightly 
to the nasal side. 

Separation of the synostosis between the 
zygomatic and frontal, and/or between the 
zygomatic and temporal, bones is common in 
this group of injuries. Fractures alongside the 
synostoses occur less often and indicate greater 
violence. 

3. Blows from the Nasal or Antero-medial 
Aspect—In this variety of injury the antero- 
lateral portion of the maxilla, together with the 
zygoma, is forced backwards and laterally, 
carrying a large part of the orbital floor and 
infra-orbital margin in the same direction. 

Comminution was very extensive in the one 
case of this type that we have been able to record 
(Case 5). Such was the mobility of the detached 
fragment that fixation by wire passed between 
the maxilla and the lateral nasal bone was neces- 
sary in order to maintain reduction. 


TREATMENT 


Leegaard (1939) has stated that expectant 
treatment is to be condemned, an opinion en- 
dorsed by all who have had experience in the 
treatment of these injuries. Evidence to convince 
the Most sceptical is contained in his paper, 
Wherein an untreated case is portrayed. Also a 
contribution by Eckhoff (1940) gives a vivid 
impression of the deformity that may result from 
inadequate treatment. 

The Importance of Early Diagnosis and 
Treatment.—The advantage of prompt surgical 
intervention is exemplified in two cases of our 
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present series. Our first case was operated upon 
twenty-five days after his injuries and considerable 
force was required to disimpact the zygoma. In 
striking contrast, there was the degree of mobility 
of the zygoma in Case 6, which was submitted to 
operation only three days after the fracture had 
been sustained. Nevertheless, we consider that 
these fractures can still be reduced, even when a 
long period has elapsed since the injury, and that, 
if obvious deformity or diplopia are present, 
operation should always be attempted. 

In this connexion Case Io is interesting in 
that even thirty-six days after the injury it was 
possible to move the malar eminence by pressure 
on the outside of the cheek, and the patient 
volunteered the information that the diplopia 
decreased so long as pressure was maintained. 
This case was successfully treated by operation 
thirty-seven days after the injury. 

Methods.—The following methods of treat- 
ment will be considered: (1) Reduction of the 
fracture via the temporal route; (2) Exposure 
and reduction of the fracture through the canine 
fossa route. 

Elevation by the Temporal Route: The method 
of passing an elevator through a small skin incision 
within the hair line of the temporal fossa, along 
the temporal muscle to the site of the fracture 
in the zygomatico-maxillary arch, was described by 
Sir Harold Gillies in 1927. It has the advantage 
of being a clean approach through an area removed 
from the actual site of injury. It is found, how- 
ever, that some cases are not reducible by this 
method, or if the fragments are replaced they will 
not remain in position after the elevating force 
is removed, owing to comminution of the bones 
at the site of the fracture, particularly of the 
anterior wall of the maxillary antrum. 

The X-ray position suggested to us by Dr. 
Graham Hodgson (1936), and described above, 
is a valuable help in demonstrating the presence 
or absence of comminution of the anterior antral 
wall. This information, combined with clinical 
examination, usually suffices to indicate whether 
this temporal approach is worthy of a trial. 

If a long period has elapsed between the injury 
and the time the patient is brought to operation 
then this method is not suitable owing to the 
force necessary to disimpact the fragments, and 
the probability of some form of fixation being 
required. 

The Canine Fossa Approach.—This method 
of exposing the fracture is described by Leegaard 
(1939). Intratracheal anesthesia with the throat 
packed off, together with local infiltration of the 
mucoperiosteum in the canine fossa with percaine 
or novocain containing adrenaline, are the pre- 
requisites of a successful operation. 

A horizontal incision down to the bone is made 
above the tooth sockets in the canine fossa of the 
maxilla. With a periosteal separator the muco- 
periosteum is reflected on each side of the incision 
but particularly on the upper side. Full retrac- 
tion of the edges of the wound (for which purpose 
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a mastoid retractor or Hajek’s retractors are 
useful), together with complete hzmostasis, 
enable a clear view of the fracture to be obtained. 

Disimpaction, reduction, and fixation of the 
fracture can now be embarked upon. It is 
sometimes possible to attain reduction simply 
by means of a bone elevator passed between the 
fractured surfaces. In some cases disimpaction 
can only be achieved by removing bone fragments, 
after which the depressed bone can be restored 
to its normal position by traction with lion forceps. 
The various manceuvres for fixation are outlined 
below. It is well to bear in mind the proximity 
of the infra-orbital foramen, with its issuing nerve. 

The internal maxillary venous plexus is 
sometimes the source of troublesome bleeding, 
which may require prolonged pressure or a 
muscle-graft to check it. The operation is 
completed by suturing the mucoperiosteum with 
interrupted catgut series. 

This approach has the advantage that the 
fracture is exposed to view and however great the 
deformity, impaction, and comminution, reduc- 
tion of the fragments can be achieved and main- 
tained. This method has the disadvantage of 
exposing the fracture through a _ potentially 
infected oral cavity, and it is necessary to delay 
operation if dental sepsis is present. Infection 
of the antrum has occurred in only one of the 
present series (Case 6). In this instance, a 
cartilage-graft had been inserted, but infection 
of the antrum arose four weeks after reduction 
of the fracture, following upon an operation for 
an ischiorectal abscess which was opened under 
inhalation anesthesia. A second reduction and 
fixation by wiring was carried out after drainage 
of the antrum by an intranasal antrostomy. 
Intranasal antrostomy has not been found neces- 
sary in any of our other cases. 

Methods of Maintaining Reduction.—In cases 
where extensive comminution allows the frag- 
ments to fall back after reduction, it is necessary 
to apply some method of fixation, and it is in 
these cases that the canine fossa route is particu- 
larly useful. 

Sir Harold Gillies (1927) suggests as an addi- 
tional help the wiring of the external angular 
process, and Eckhoff (1940) the wiring of the 
frontal articulation. 

1. Fixation at the Zygomatico-temporal Articu- 
lation: This has not been carried out in any case 
in this series, but it would have been advisable 
in Case 9 if reduction had been deemed necessary, 
as the displacement was greatest at this point. 

2. Fixation at the Zygomatico-frontal Articula- 
tion: There are two main indications for this 
procedure: first, diplopia with wide separation 
of the synostosis between the zygomatic and 
frontal bones; and secondly, a large deficiency 
of the anterior antral wall following extensive 
comminution. 

Where this fixation is considered necessary 
the operation takes the form of wiring (using 
soft round malleable stainless steel wire) at the 
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zygomatico-frontal synostosis, combined with 
exploration of the fracture line by the canine 
fossa. In Cases 6, 10, and 14 it was Striking to 
see the good fixation obtained when the zygoms 
was pushed up from the canine fossa below, ang 
the wire at the zygomatico-frontal articulation 
was tightened, even though there was incomplete 
fixation at the fracture line in the anterior antra| 
wall. 

Even where there is a considerable bony los 
of the anterior antral wall, we have found that q 
combination of fixation at the zygomatico-fronta] 
suture together with bone-wedging or the use of 
a wire strut across the gap has proved adequate 
in maintaining the reduction of the fragments, 

The use of a bone-graft has not been found 
necessary in any of the present series of cases, 

The result would have been improved if 
fixation had been carried out in Case 1. In Case6 
it was necessary to fix a zygoma that had been 
separated at all its points of attachment. 

In the above-mentioned cases there was 
immediate and complete loss of the diplopia, 

3. Fixation at the Fracture Line in the Anterior 
Antral Wall: Three methods have been used in 
this case series: simple impaction, wedging with 
one of the loose bone fragments, and wiring. 
Cases 3, 4, 11, and 13 were the ones in our series 
in which simple impaction of the bone fragments 
was sufficient to maintain the corrected position. 
Wedging with a bone fragment obtained from the 
fracture line was highly successful in Case 2, and 
was also used in Case 10, together with wiring at 
the zygomatico-frontal synostosis. Wiring was 
used in Cases 1, 5, and 6. Even in the absence 
of comminution, wiring is often difficult owing 
to the fragility of the anterior antral wall, but 
when the bone is thick enough to hold the wire 
this method is quite satisfactory. 

4. External Fixation: Aleman, quoted by 
Leegaard (1939), used a plaster cap with a metal 
arm. A screw is passed through the skin of the 
cheek into the body of the zygoma. After reduc- 
ing the fracture the screw is fastened to the metal 
arm by an elastic band. Similarly a wire loop 
passing under the depressed fragment of bone and 
out through the soft tissues of the cheek may be 
suspended from a rigid bar incorporated in the 
plaster head cap. 

Matas, quoted by Ivy and Curtis (1938) 
described in 1896 a method in which “a heavy 
curved needle is passed from above downwards 
through the skin beneath the depressed fragment 
to emerge below the arch. The needle is threaded 
with heavy silk, which in turn serves as a cafritr 
for a piece of silver wire. The two ends af 
twisted together and afford a means of traction 
on the bone fragment whereby it is elevated into 
position. In case of tendency to recurrence, the 
wire is twisted over an ordinary glass microscopt¢ 
slide whose ends rest on the firm portions of the 
bone.” 

We have not used external fixation in any 
our cases. 
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FRACTURES OF THE 


The Difficult Case.—Cases 6 and 7 represent 
our two most difficult problems. In the former 
the method of fixation used at the first operation 
was wrong. Cartilage should not have been used 
as a graft, as it has a tendency to soften and 
undergo absorption before the displaced bone has 
fully consolidated, and the fixation at the zygo- 
matico-frontal articulation by wiring should have 
been carried out at the first operation. 

In Case 7 the better approach was clearly via 
the canine fossa on account of the comminuted and 
impacted fracture of the _zygomatico-maxillary 
arch of two weeks’ duration. This route was 
not used at the first operation owing to the 
cellulitis of the cheek which rendered unsafe a 
dissection in this area. 


PROGNOSIS 


a. Deformity.—It is well to remember that 
even in cases of untreated fractures of the zygo- 
matico-maxillary arch where the deformity is 
slight after the injury, the disfigurement tends to 
become more, rather than less, pronounced with 
the passage of time, owing to the fibrotic contrac- 
ture of the tissues of the face into the depressed 
bone. Kilner (1942) deals with these cases of 
established deformity by the insertion of fat 
grafts into the soft tissues of the cheek. In some 
cases it may be necessary to build up the depres- 
sion by the insertion of bone or cartilage grafts. 

b. Injury to the Infra-orbital Nerve.—Even 
after a successful reduction of a fracture, anes- 
thesia in the distribution of the infra-orbital nerve 
may exist for a long period. Infra-orbital neur- 
algia is an unpleasant sequel that may occur more 
particularly in those cases where a reduction of a 
depressed fracture has not been performed. The 
fracture of the maxilla not uncommonly passes 
through the infra-orbital foramen, and the nerve 
is subject to gross trauma. In Case 2 so badly 
was the nerve damaged that it was thought 
advisable to cut it off short, rather than allow it 
to become involved in scar tissue. This patient 
made an excellent recovery, and was free from 
pain when seen three months later. 

_ ¢. Eye Complications.—Of these diplopia 
is the most important. In Cases 1, 10, and 14 
normal vision was restored after successful reduc- 
tion of the fracture. That diplopia does not 
clear up if the fracture is not reduced has been 
shown by Eckhoff (1940). Late restoration of the 
orbital floor rarely overcomes the diplopia, and 
in these cases, if the symptom is severe, it may 
be necessary to suppress the eye (McIndoe, 1941). 


ZYGOMATIC TRIPOD 299 


Damage to the eye resulting from loss of the 
normal protecting buttress is liable to occur, but 
we have not personally seen this. Discomfort 
resulting from an excess of light entering the eye 
from the temporal side, owing to depression 
of the orbital margin, has been described. 
This symptom was noted in Case 6 before 
operation. 


SUMMARY 


1. Various types of fracture of the zygomatic 
tripod are described in a series of 14 patients 
treated in the Royal Naval Medical Service. 

2. The salient points in clinical and X-ray 
diagnosis are given. 

3. These fractures are classified into three 
main groups, according to the direction of the 
traumatizing force. 

4. The value of the canine fossa approach in 
the reduction of this group of fractures is empha- 
sized. 

5. In cases where the bone fragments are 
loose, various methods of fixation to maintain 
reduction are outlined. 


In conclusion we thank our colleagues who 
have taken part with us in the handling of these 
cases, and especially Surgeon Captain J. F. M. 
Campbell, R.N., Surgeon Commander R. Wear, 
R.N.V.R., and Surgeon Lieutenant Commanders 
D. R. Maitland, R.N.V.R., H. B. Howell, and 
C. A. Grant, R.N.V.R., for their radiographs, 
sometimes taken under considerable difficulties. 
Prints from the X-ray negatives were made for 
us by S. B. A. Whitley, F.R.P.S. 

The authors are indebted to Vice-Admiral 
Sir Sheldon Dudley, F.R.S., the Medical Director- 
General, for permission to publish this paper. 
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RUPTURE OF THE PANCREAS 
By AIR VICE-MARSHAL GEOFFREY KEYNES, R.A.F.V.R. 


SENIOR CONSULTANT IN SURGERY TO THE ROYAL AIR FORCE 


Rupture of the body of the pancreas by external 
violence is not common when unassociated with 
injury to other viscera. If it is in association with 
other injuries the victim is unlikely to survive, 
and so in general there are few recorded instances 
of successful surgical treatment of this accident. 
When the body of the pancreas is torn, usually 
by being crushed against the vertebral column, 
the duct of Wirsung is likely to be injured too, 
and pancreatic fistula will follow drainage estab- 
lished by surgery. Mocquot and Costantini 
(1923) collected from the literature 30 examples 
of injury by violence to the pancreas alone. Of 
these, 21 were treated surgically, with 16 sur- 
vivors ; of 9 who were not operated on, all died. 
The initial treatment must therefore unquestion- 
ably be surgical. The common sequela is the 
formation of a pseudo-cyst of the pancreas or a 
persistent pancreatic fistula. 

In the present communication two instances 
of rupture of the pancreas and its duct are des- 
cribed. Both were uncomplicated in the first 
place, but one patient developed a persistent 
fistula, and both had serious complications during 
the post-operative course. They have neverthe- 
less survived, and illustrate the astonishing 
resilience of the young human body in the face 
of almost the worst that fate can do to it. The 
second of these histories is of particular interest 
because it is most probable that the rupture of 
the pancreas was due to under-water blast— 
apparently the only example of this injury that 
has yet been described. 


CASE REPORTS 


Case 1.—Flight-Sgt. W., aged 20, was riding a 
bicycle at night across an aerodrome in Malta on 
Aug. 11, 1942. The night was dark, and he had 
fixed an electric torch between his trousers and his 
shirt to light his way. This was insufficient to save 
him from colliding with a boom placed across the 
runway. The torch was violently impacted in his 
epigastrium, and he developed signs of an acute 
abdominal crisis. He was admitted to a Military 
hospital, and an operation was immediately performed 
by Major Shucksmith, R.A.M.C., who found a rupture 
of the body of the pancreas over the vertebral column. 
No other viscus was injured, and drainage to the 
region of the injury was established. The fistula 
tended to heal spontaneously and, in fact, closed for a 
time, but three months after the injury it was found 
that a large pseudo-cyst had formed. This was 
opened and drainage again established on Nov. 4. 
He was soon afterwards transferred to the United 
Kingdom, and was admitted to a Royal Air Force 
hospital under Squadron Leader Flavell on Nov. 24, 
1942. The patient was then found to have a triradiate 
scar with its upper and lower limbs between the 
xiphisternum and the umbilicus, and a lateral limb 
extending across the left rectus towards the loin. 





Near the midline was a fistula pouring out a profuse 
discharge of pancreatic secretion with excoriation of 
the skin, but the patient’s general condition was good, 
Squadron Leader Flavell injected lipiodol through a 
tube into the sinus and demonstrated by X-ray a smal] 
cavity under the skin leading leftwards by a narrow 
track into the duct of Wirsung, two-thirds of this 
being clearly shown with its lateral branches (Fig. 215), 
No lipiodol reached the right-hand part of the duct, 


Fic. 215.—Case 1. Radiograph of lipiodol injection 
of pancreatic fistula. 


It has been stated by Mocquot and Costantiml 
(1923) and by Lahey and Lium (1937) in their reviews 
of pancreatic injuries that a fistula may heal spot 
taneously in the course of weeks or months. But 
this must depend on the patency of the duct as a whole, 
and we had already been convinced by the X-1y 
examination of our patient and by his past history tha 
this fistula would not heal spontaneously. None of 
the lipiodol had passed into the duct to the right of 
the injury, so that the greater part of the secretion 
of the gland was without access to the duodenum, 40 
was bound to come to the surface until something w% 
done to divert it. Two possible courses seemed 10 
be open to us: (1) to excise the body of the pancttas 
to the left of the rupture ; (2) to attempt implantatio 
of the duct into some part of the alimentary @ 
Of these two, the second was the more conservatlvé 
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and possibly the less hazardous owing to the scarring 
in the abdominal wall and in the pancreas itself, which 
would interfere with free access to the gland and reduce 
its mobility. ; ; 

R. M. Janes reported in 1935 what he believed to 
be the eighth successful instance of implantation of a 
pancreatic fistula into the stomach, “ which, as far as 
one could discover, has been the only successful 


Fic. 216.—Technique of implantation of a pancreatic fistula in the jejunum. 
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in it during dissection. A small rubber tube was 
inserted in the track, and left there while the fistula 
was implanted in the wall of a loop of jejunum, which 
was brought up behind the colon to meet it. The 
junction was made as sound as possible with inter- 
rupted sutures, and the rubber tube was left in 
position. The abdomen was closed, with drainage 


down to the site of implantation. 





(After Lahey and Lium.) 


(Reproduced by kind permission from ‘“‘ Surgery, Gynecology and Obstetrics ”’.) 


method”. In this patient he had demonstrated the 
whole of the pancreatic duct by means of lipiodol 
injection, and it was apparently not obstructed. 

The operation for pancreatic fistula most frequently 
performed has in fact been that of pancreatogastro- 
stomy. Lahey and Lium (1937) have found in the 
literature records of: pancreatogastrostomy, 14; 
pancreatojejunostomy, 9; pancreatocholecystostomy, 
1; the same, followed by cholecystogastrostomy, I. 
They themselves described one more operation for 
pancreatojejunostomy, and an eleventh has been 
described by Chapman (1941). There has only been 
one post-operative death in this series. 

Implantation of the fistula in the jejunum would 
seem to be a physiologically sounder operation than 
implantation in the stomach, and our patient was 
accordingly treated by this method on Dec. 8, 1942, the 
technique described by Lahey and Lium being 
followed as far as possible (Fig. 216). The fistulous 
track was dissected backwards and was found to pass 
between the stomach and the transverse colon through 
the gastrocolic ligament. The patient was young and 
spare, so that the track proved to be uncomfortably 
short. As it consisted only of friable connective 
Ussue, its wall tended to break when it was detached 
Tom its surroundings, and two openings were made 


The patient’s post-operative course was uneventful. 
There was a semipurulent discharge for a few days, 
but this soon dried up, and there did not appear to be 
any leakage of pancreatic secretion. The rubber tube 
left in the fistula was not recovered from the feces, 
and it remained uncertain whether it had been voided 
through the intestine or not. The patient was dis- 
charged from hospital on Feb. 2, 1943. 

He appeared to be quite well for a time until, on 
April 14, he again developed signs of acute peritonitis. 
Leakage of pancreatic secretion was naturally sus- 
pected, but laparotomy showed only a mild peritonitis 
with some thick pus, containing staphylococcus, in 
the pelvis. The site of anastomosis was examined 
and found to be sound. The cause of the peritonitis 
was not determined, and the patient made a rapid 
recovery except for a pulmonary embolus which 
nearly caused his death on the tenth day after opera- 
tion. 

He remained well for four months and then he 
experienced an attack of nausea and retching on Aug. 
14. He vomited several times during the next eight 
days, but no other signs of abdominal trouble were 
detected. Brief attacks of nausea and retching 
occurred four and five months later, but the patient 
has been quite well for the last six months. A barium 
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meal examination on April 21, 1944, was reported as 
showing some deformity of the first part of the duo- 
denum, but no other abnormality was found in the 
intestinal tract, and there was no delay in the passage 
of the meal at any point. 


Case 2.—Sgt. McD., aged 22, an air-gunner in the 
R.A.F., was engaged in operations in a Sunderland 
flying-boat over the North Sea in August, 1943, when 
the aircraft attacked a U-boat with depth charges. 
The flying-boat succeeded in crippling the U-boat 
and at the same time lodged one of its depth-charge 
bombs in the conning tower. Simultaneously the 
aircraft was hit by anti-aircraft fire from the U-boat 
and crashed into the sea. Some of the crew were 
killed, but others, including Sgt. McD., were thrown 
into the water unhurt. He stated that he was momen- 
tarily stunned by the crash, but when he found himself 
floating upright in the water, supported by his Mae 
West belt, he felt perfectly normal. He was then 
floating in the water about 400 yards from the U-boat, 
which he watched as it sank. When the U-boat 
reached the appropriate depth, the bomb in the 
conning tower exploded, and Sgt. McD. at that 
moment felt a peculiar sensation in his abdomen, 
which he described on several occasions as a “ rum- 
bling in the belly ”’. Other members of the crew, who 
had gunshot wounds, were also in the water, and felt 
the concussion, though they suffered no injury from 
this. Sgt. McD. did not at the time experience 
anything more than slight pain, but when, half an hour 
later, he had been hauled up the side of a naval craft 
by means of a rope under his armpits, he found he 
was unable to stand. He was treated for shock, and 
sixteen hours after the crash was admitted to the 
Royal Air Force Hospital in Iceland under Squadron 
Leader John Hughes. He was then found to be show- 
ing all the evidence of an intraperitoneal hemorrhage, 
with a hemoglobin reading of 72 per cent. 

Laparotomy was done under general anesthesia 
34 hours after admission to hospital and a blood 
transfusion was given at the same time. Approxi- 
mately one pint of free blood was found in the peri- 
toneal cavity, with retroperitoneal hemorrhage in the 
upper right quadrant and a tear in the peritoneum 
for about § in. on the outer side of the hepatic flexure 
of the colon. The posterior abdominal wall was 
examined through this tear, but no obvious bleeding 
points were seen. The pancreas was not swollen, 
and no other viscera appeared to be injured. The 
retroperitoneal space was drained through a stab in 
the loin, the colon was stitched back in its normal 
position, and the abdomen was closed. ‘The patient 
was given § pints of blood by intravenous drip during 
the next 36 hours, and a little blood drained through 
the loin, the tube being removed after 72 hours. 

He made a good recovery, and on the tenth day 
was feeling remarkably well, when a large fluid 
swelling was noticed in the epigastrium; this was 
regarded as a pseudo-cyst of the pancreas. On the 
eleventh day he developed all the signs of acute 
intestinal obstruction with a rising pulse-rate. A 
second laparotomy was performed by Squadron 
Leader Hughes under spinal analgesia. It was found 
that the lesser peritoneal sac was tensely filled with 
fluid, which had obliterated the foramen of Winslow 
and obstructed the colon in the region of the splenic 
flexure. The lesser sac was opened through the 
gastrocolic ligament, and more than three pints of 
muddy fluid was evacuated. The pancreas, when 
examined through this opening, was found to have 
a vertical tear 14 in. long through the middle of the 
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body. The intestinal obstruction had been immed. 
ately relieved by letting out the fluid, and the abdomen 
was therefore closed at once with drainage of the 
lesser sac through the gastrocolic ligament. On the 
following day the pulse-rate was still high, but as the 
hemoglobin reading was within normal limits yo 
further blood was given. Instead, a slow intravenoys 
drip of normal saline was started, and immediately 
changed to a solution of dried serum of norny! 
strength. When 300 c.c. of this had been given, the 
patient suddenly became unconscious, with cyanosis 
shallow respiration, profuse sweating, and an imper- 
ceptible pulse. No further serum was gven, 4s 
anaphylaxis, following sensitization by the blood 
transfusion ten days before, was suspected. The 
patient remained in the same critical condition, almost 
pulseless, for the next 60 hours. Adrenaline, ephe- 
drine, and coramine had no effect whatever, An 
intravenous drip of saline with occasional addition of 
glucose was continued throughout this time, 12 pints 
being given in all. At length, after 60 hours, con- 
sciousness returned, the pulse volume improved, and 
cyanosis disappeared. Soon afterwards the patient 
was again convalescent. 

A transient glycosuria was noticed, but the blood- 
sugar curve was found to be normal, a leakage of 
sugar into the urine occurring at 80 mg. concentration 
in the blood. The fat content of the faeces was also 
increased for a time, though the loss of pancreatic 
secretion did not last for long, the drainage from the 
lesser sac becoming rapidly less and ceasing after 
seventeen days. 

Meanwhile, however, the patient’s surgical mis- 
fortunes were not yet at an end. Ten days after the 
second laparotomy he again developed signs of 
intestinal obstruction, and the abdomen had to be 
opened by Squadron Leader Hughes for the third 
time, this being done under pentothal anesthesia. A 
lower left paramedian incision gave access to an 
engorged and distended loop of gut, which proved to 
be a volvulus of the small intestine, originating in an 


adhesion of the intestine to the root of the mesentery. | 
The adhesion was freed, the volvulus reduced, and | 
the abdomen closed with very little disturbance to 


the patient. 

One month later Sgt. McD. was getting up, and 
after convalescence was transferred by air to the 
United Kingdom, where he was seen by the writer 
on Nov. 5, exactly three months after the ‘ incident’ 
in the North Sea. He was a delicate-looking young 
man, a native of Paddington, but, except for a mil 
degree of anemia, he appeared to be quite well. His 
only disability was due to a ventral incisional hernia, 
a not unnatural complication after three emergency 
laparotomies within 21 days. This hernia extended 
from the xiphisternum to the pubes, being 12 in. long 
by 33 in. wide, and the intestines seemed to be 
contact with the skin over the greater part of its extent. 
After a period for convalescence he was readmitted t0 
a Royal Air Force Hospital for repair of the ventral 
hernia. This operation was done on Jan. 4, .1944 
the gap between the recti being bridged by a flap of 
fascia turned over from the left anterior rectus sheath 
and reinforced by sutures of fascia lata. There were 
no further complications, and the sergeant returned 
to full flying duties two months later. 


COMMENT 


These two histories are of interest as illus- 
trating a rare form of rupture by violence of the 
body of the pancreas, without injury to ote 
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viscera. Both injuries were followed by a 
pancreatic fistula, but whereas one healed spon- 
taneously and quickly, in spite of a series of 
dramatic complications, the other became perman- 
ent, and was only abolished by successful implan- 
tation of the track in the jejunum. 

Discussion of the second history centres 
ground the question of exactly how the injury 
was inflicted. There were two possibilities : 
1) Injury by being flung against some part of the 
aircraft when it crashed at high speed into the 
sea; (2) Injury by under-water blast when the 
depth-charge in the U-boat exploded. 

Repeated cross-examination of the witness 
failed to shake his assurance that when he had 
been flung into the water by the disintegration 
of the aircraft he was unaware of any sign of 
having been injured. It is to be noted also that 
he was wearing a Mae West lifebelt which covers 
the chest and upper part of the abdomen as far 
as the lower costal margin. It seems incon- 
ceivable that he could have sustained by direct 
impact the intra-abdominal injuries found by 
Squadron Leader Hughes at operation without 
showing also some sign of bruising of the parietes. 
There was, however, no external injury whatever. 
On the other hand, all the facts would fit in with 
the supposition that the intra-abdominal injuries 
were caused by under-water concussion. Rup- 
ture of the pancreas, it is true, has not yet been 
described in association with this form of violence, 
though the tearing of the peritoneum and the 
retroperitoneal hemorrhages are characteristic 
injuries. Neither did this man have the transient 
paralysis of the legs described by Cameron, 
Short, Wakeley and (1943) as commonly occur- 
mg with under-water blast injury; but this is 
It is believed that a water- 


posterior abdominal wall through the viscera 
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almost unchanged, and no protection against 
this would be afforded by the lifebelt. It is to be 
noted that the only sensations remembered by 
the witness were registered at the time of the 
explosion. There are many variable factors 
determining the force with which the concussion 
is transmitted through the water, particularly the 
distance and the initial force of the explosion. 
The distance of 400 yd. given in the present 
history is that estimated by the witness at the 
time he was floating in the water, and was obvi- 
ously liable to error. However this may be, it 
has been demonstrated by Williams (1942) that 
blast effects are conveyed much farther in water 
than in air—that is to say, the pressure is trans- 
mitted with far less alteration over a given 
distance than it is in air. Although it cannot be 
completely proved that in the present instance 
the rupture of the pancreas was due to the under- 
water concussion, it appears to me to be so 
probable that I feel inclined to accept it as the 
true explanation of the events. 


I am indebted to Major Shucksmith and to 
Squadron Leader Hughes for notes on the 
earlier parts of the histories of the two patients. 
It is to their skill and persistence that both men 
owe their lives. 
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A GASTROSCOPIC CONTROL OF THE TREATMENT OF 
GASTRIC ULCER BY DUODENAL FEEDING 


By HARRY FREEMAN 


SENIOR CLINICAL ASSISTANT, SURGICAL DEPARTMENT, PRINCE OF WALES’ HOSPITAL ; SURGEON, E.M.S.; GASTROSCOPIST 
TO LONDON COUNTY COUNCIL 


THE conservative treatment of chronic gastric 
ulcer has undergone many changes within the 
Past thirty years; new diet régimes and fresh 
neutralizing agents with highly exalted virtues 
have been introduced, yet only too frequently 
fecurrence has followed, sometimes with added 
complications, so that an alternative method of 
treatment to the one which has apparently failed 
$ sought for and adopted. 

N many instances, surgical procedures have 
been resorted to, frequently to be followed by 
‘symptoms as bad as, or worse than, those for 
which the patient originally sought advice. 


There is, of course, no specific therapy in the 
treatment of this malady, but in adopting a 
particular régime one must aim at a treatment 
which is rational as well as practical, and that 
which is chosen must provide for a more speedy 
and permanent result than that obtained with 
any other method available; at the same time 
there should be the minimum of interference 
with the economic life of the patient during this 
treatment. ; 

A review of the more popular ulcer régimes 
provides us with a series of features all dealing 
with the important problem of the reduction of 
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the gastric juice and its acidity, and upon which 
the respective authors base their methods of 
treatment. The principles concerned aim at :— 


1. Reducing the acidity of the gastric juice. 
2. Diminishing the amount of gastric juice, 
and so its corresponding free acid. 





FiG. 217.—Case 1. Ulcer on greater curvature of stomach; note 
suspicious looking urea on lower edge of ulcer, which later proved to be 
innocent. 


FiG. 218.—Same case after 3 weeks of duodenal feeding ; ulcer healed with 
scar formation. Malignancy definitely ruled out. 


3. Neutralizing the amount of free acid by 
intensive alkali administration. 

In the first instance we have, as an example, 
the Lenhartz diet or Langdon-Brown’s modifica- 
tion thereof; in the second, that 
advocated by Hurst (1928), MacLean 
(1928), and others who, in addition to 
a carbohydrate diet, which in itself 
reduces the flow of gastric juice, advo- 
cate the use of olive oil; thirdly, 
Sippy and his followers advocate the 
intensive use of alkalis in order to 
neutralize completely the free acid 
secreted. Although some diminution 
in the acid content of the gastric juice 
does occur with a carbohydrate diet, 
and also in the first instance by the 
presence of fat in the stomach, a fact 
leading some authors to prescribe olive 
oil, yet it has been shown by Pavlov, 
Rehfuss, and others, that shortly after 
the initial inhibitory effect of the fat, 
a very abundant and prolonged flow 
of gastric juice takes place. 

It is generally assumed that neutral- 
ization of the gastric acidity is the 
ideal condition to be aimed at in order 
to ensure rapid healing of a chronic 
ulcer; there is, however, no proof 
that a high alkaline content produced 
by intensive alkali therapy, even if 
this were constant, is a determining 
factor in the healing. In fact, alkalis 
produce secondary acid secretion, and 
are known to be second only to 
histamine in their power to stimulate 
this flow of acid, and Wosika and 


ulcer : 


FIG. 219. 


margin. 


healing. 


has taken place. 


Emery (1936) have estimated that fifty times a 
much alkali as would neutralize all acid normally 
secreted by the stomach is given in the régime of 
Sippy; yet, even this amount does not contro) 
the acidity! 
ium products introduced within recent years ag 


Another important feature in treatment is the 
relationship between vitamin C and chronic 


investigated a series of cases of peptic ulceration, 


Fic. 219.—Case 4. 
lesser curve just above angulus ; 
floor of ulcer covered with slough. 
Note clean-cut edge with reddened 


Fic. 220.—Same case 3 weeks 
later, ulcer considerably smaller ; 
note radiating folds indicative of 


Fic. 221.—Same case after 
5 weeks of treatment ; ulcer com- 
pletely healed and epithelialization 
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It has also been shown that alumin. 


neutralizing agents have definite adverse 
effects, for they produce a disturbance 
in the proper absorption of inorganic 
phosphates from the intestinal 
with consequent upset of calcium 
metabolism (Freeman et al., 1941), 
The problem, therefore, associated 
with the treatment of uncomplicated 
gastric ulcer appears to be wrapped up 
in an attempt to minimize the secretion 
of gastric juice and its acid content, 
But although the degree of gastric 
acidity bears no relation to the sym- 
ptoms, or an indication of the prognosis 
(Brown and Dolkart, 1937), yet clinical 
experience has shown that a reduction 
in this acidity is of primary import. 
ance in the healing of the chronic ulcer. 
Hence the numerous acid-reducing 
régimes and the large number of 
neutralizing agents in use. 


Portnoy and Wilkinson (1938), who 





FIG. 220. 


Ulcer on 


FIG. 221. 
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showed that a severe vitamin-C deficiency was 
present in all these cases, and this deficiency was 
een more marked in those cases in which hema- 
temesis had occurred. This deficiency may, of 
course, be due to the too restricted diet adopted 
during treatment, but what is more 
important is that oral administration 
of vitamin C is useless in conjunction 
with alkali therapy, as its efficacy is im- 
mediately destroyed by sodium citrate, 
frequently prescribed with milk, and 
by other alkalis, nn 

The physiological activity of the 
somach has been studied by many 
workers, and Carlson and Litt (1924) 
have shown that in the absence of 
food there is very little gastric secretion, 
and what there is contains very little 
hydrochloric acid. 

The problem of pain may also be 
considered at this stage. In Hurst’s 
opinion (1929) the pain associated with 
chronic gastric ulcer is due to an 
increase in pressure in the proximal 
portion of the stomach, the obstruc- 
tion at the site of the ulcer being due 
to a spasmodic hour-glass constriction. 
Carlson (1917), on the other hand, showed that 
plain water, if swallowed, gave rise to an 
increase of gastric tone which was accompanied 
by uninterrupted contractions and pain. This 
phenomenon is undoubtedly due to an increased 
sensitivity of the neuromuscular mechanism in 
the presence of an ulcer, for water administered 
to a healthy person caused a cessation of gastric 
contractions. In the light of these experiments, 





1G. 222.—Case 6. Control case, ‘ gastric diet ’. 
lesser curvature above an 


bw valleys, denoting superficial gastritis. 
art of the larger lesion is obscured by an cedematous fold. 

Fic. 223. 
very much smaller and final healing may be further delayed. 


: = be assumed that fluid entering the un- 
rye stomach gives rise to increased tonus 
aid contractions which are responsible for the 
production of pain. 
If these important facts are interpreted 


‘orrectly we can produce a method of treatment 
VOL. XXXII—NO. 126 





FIG. 224.—Case 3. _ ‘ "bod 
on to antrum. There is severe localized hypertrophic verrucose gastritis in 
antrum, which also involves the greater curvature of body. 


Early penetrating ulcer on 
gulus ; note hitched-up appearance of latter caused by 
umerous radiating folds are seen with patches of grey mucus filling 
A smaller ulcer is seen on the left. 


—Same case after 6 weeks’ treatment with ulcer diet ; the ulcer 
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which gives complete rest to the stomach, so that 
secretion is at a minimum and pain assuredly 
prevented, and which at the same time maintains 
the strength of the patient. It is the adoption 
of a fundamental principle in treatment—namely, 





Penetrating ulcer extending from lesser curve of body 


Fic. 225.—Same case 6 weeks later, showing ulcer completely healed. 
Note puckering of angulus due to scarring. 
hand corner. 


Air bubble een in top right- 
Fold of mucosa obscures antrum. 


complete rest to an inflamed organ—and in 
recommending duodenal feeding the author 
makes a renewed attempt to popularize the method 
originally advocated and practised by Einhorn in 
America and Ernest Young in London, and 
periodically by many others in this country with 
great success, its only drawback being that it 
requires a little extra trouble on the part of the 
patient’s attendants. 

Successful healing of an ulcer does 
not necessarily spell the end of the 
doctor’s duty to his patient: the risk 
of recurrence is indeed a very real one, 
but it may be said that a very large 
number of recurrences are not recur- 
rences at all, but lesions which have 
never completely healed. Hurst (1929) 
says, “It is obvious that active treat- 
ment must continue until healing is 
complete. In the past, medical treat- 
ment has been frequently unsuccessful 
because the treatment was often not 
founded on a knowledge of the patho- 
genesis, and was consequently not 
sufficiently thorough because it was 
rarely continued until healing was 
complete ”’. 

In a large number of cases, final 
X-ray examination after a course of 
treatment is negative, whereas a very 
shallow niche exists which does not 
fill with barium and so is not visualized. In 
the absence of symptoms in a patient who says 
he feels quite well, and in whom a negative 
X-ray is reported, there is therefore no hesitation 
in discharging him as cured. It is these incom- 
pletely healed cases which return to be labelled 

20 
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as ‘recurrence’. The only certain way of deter- 
mining whether the ulcer has healed or not is 
by gastroscopy. The surface of the mucosa can 
be readily seen, together with any pathological 
exudates, hemorrhages, or erosions which may 
also be present. Although radiology is still the 





Fic. 226.—Case 7. Large gastric ulcer on posterior 
wall of lesser curvature ; a long history of symptoms with 
loss of periodicity; the gastroscopic picture of the base 
shows it to have penetrated into the pancreas. Mucosa 
paler than normal on account of severe anemia. 


standard method of choice in the diagnosis of an 
ulcer, the author has found a number of ulcers on 
gastroscopy which have been missed by the 
radiologist ; this may be accounted for by failure 
of the barium to fill the crater because the floor 
is already filled with slough or mucus. Patients 
who therefore present ulcer symptoms and in 
whom a negative X-ray examination has been 
reported should be gastroscoped, and the exam- 
ination repeated subsequently before cessation of 
treatment is contemplated. Any small 
residual ulcer, if present, can be seen 
through the gastroscope, and may not 
be shown by a barium meal; the 
ulcer increases in size if intensive treat- 
ment is prematurely stopped. This 
procedure, then, undoubtedly reduces 
the incidence of ‘recurrence’. The 
author’s series of 15 cases were all 
gastroscoped before and during treat- 
ment and again finally before discharge, 
and in no case was the ulcer con- 
sidered healed until the crater had 
disappeared and epithelialization had 
taken place. A number of cases of 
chronic ulcer were treated simultan- 
eously by other régimes, but in no 
instance did the associated gastritis 
disappear so readily or the ulcer heal 
so rapidly as those in which duodenal 
feeding was carried out. 

The average time required for healing, which 
was confirmed gastroscopically, was four weeks : 
but in some cases the interval was a little longer : 
it may be stated that the more rapidly a chronic 
ulcer heals the more permanent is the result 
likely to remain. The types of chronic ulcer 
which respond most readily to the régime of 
duodenal feeding are :— 
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Fic. 227.—Case 8. 
of gastro-enterostomy ; 
suspicious of malignancy. 


Fic. 228.—Same case 4 weeks later; rapid change in appearance; malig: 
nancy change well shown. i 
across field of vision. 


SURGERY 


a. Those of moderate or long duration withoy, 
complications. 

6. Ulcers which have given rise to occasiong| 
hzmatemesis. 

c. Early cases of penetrating ulcer. 

Success depends upon conscientious an 
careful handling of all cases; it depends als 
upon the care with which the patient follows any 
post-ulcer régime, the importance of which should 
be pointed out to him before discharge. 

Failures are usually due to: (1) Lack o 
co-operation by the patient, especially in the 
early stages of treatment ; this lack of co-operatior 
often includes surreptitious feeds—food brough: 
by relatives who believe they are being king 
to the patient. (2) Deep penetration into the 
pancreas. (3) An incorrect diagnosis, i.e., malig. 
nant ulcer or early malignant change in a chronic 
ulcer. 

There is, of course, no direct evidence that 
duodenal feeding provides for a more permanent 
cure than when other methods of treatment are 
used : but a breakdown of the old ulcer is far less 
likely because of the rapidity with which the 
original lesion heals under conditions in which 
treatment is carried out. 

It is advisable to keep the patient in bed for 
the first fortnight after treatment is begun ; after 
this interval he is allowed up gradually. Many 
patients have carried on their work during treat- 
ment by duodenal feeding. It is not uncommon 
for a patient to agitate for removal of the feeding 
tube at the end of a few days because he has 
lost his pain and feels better. Pain disappears 
in almost all cases within forty-eight hours of 


an ee eae Aba 








Large deep ulcer on lesser curvature close to stom 
indurated area on stomal edge of ulcer strong 


Stoma is obscured by cedematous fold runnin: 


commencing tube feeds ; rarely it may be necessat} 
to give atropine hypodermically. Wyard (19 
emphasizes the importance of avoiding 
these are quite unnecessary because symptom 
disappear after a few hours of beginning te 
ment. If, however, pain persists after this shor. 
period, the diagnosis should be reviewed, for t 
possibility of a deep penetration into the pancé 





ithout 


sional 


; and 
S also 
WS any 
should 


ick of 
in the 
>ration 
rought 
y kind 
to the 
malig- 


hronic 


e that 
nanent 
ant are 
far less 
ch the 

which 


ed for 
3 after 
Many 
y treat: 
ymmon 
feeding 
he has 
appears 
nurs of 





» to stom: 
r strong! 


e; mal 
id runnin: 


ecessat! 
1 (1942 
alkalis— 
mptom 
\g treat: 
ris shor 
, for the 
pancres 








GASTROSCOPIC CONTROL 


or a malignant change in the ulcer must be con- 
sidered. Although this latter change can nearly 
always be eliminated at the initial examination, 
there occasionally arises a case in which it is 
impossible to be absolutely certain ; nevertheless, 
he is put on treatment and gastroscopy repeated 





Fic. 229.—Normal stomach as viewed through the 
gastroscope. Stellate folds around closing pylorus 
through which bubbles of duodenal contents are regur- 
gitating. Angulus is seen in upper part of picture, and 
above this is shown a small portion of the lesser curvature 
of the stomach. On the left may be seen a few compara- 
tively straight folds of the anterior wall. 


two weeks later as with all other cases. This 
interval is sufficient to enable one to judge (a) 
whether or not the ulcer will heal rapidly, and 
(b) the true nature of the ulcer. Should a sus- 
picion of malignancy have arisen at the first 
examination, this suspicion can now be confirmed 
or removed altogether. I make a point of telling 
the patient during this examination that his ulcer 
is actually seen to be smaller; this information 
produces great confidence on the part of the 
patient and his co-operation in further treatment 
is easily assured. 


TECHNIQUE 


The technique is that used by the late Dr. 
Emest Young (1933). Preferably an Einhorn or 
Ryle’s thin rubber tube No. 7 should be used ; 
these are softer and more flexible than other 
types and are therefore less liable to irritate the 
pharynx. The tube is passed in the morning on 
a fasting stomach. It is proved in the duodenum 
if on attempting to aspirate with an attached 
hypodermic syringe, withdrawing the plunger is 
difficult and the tube collapses ; as long as with- 
drawal of fluid is easy, the tube still lies in the 
stomach. Alternatively, a little milk coloured 
with coffee or a few c.c. of weak solution of coch- 
ineal may be put into the stomach before the end 
of the tube reaches the duodenum ; aspiration 
of the coloured fluid is naturally impossible with 
the tube in its correct position. 

There are three sets of markings on the tube ; 
the first is 12 in. away from the metal bulb, the 
second is 23 in., and the third 30 in. away. The 
bulb is placed on the tongue with the patient in a 
sitting position, the operator standing behind the 
Patient, whose head he supports. The patient is 
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instructed to swallow the tube, which is gently 
pushed along, and when the first of the markings 
is reached the tube lies just in the stomach. The 
tube is further coaxed until the second series of 
ring markings is reached ; it now lies in the region 
of the pylorus. A few sips of water are given, 
and at this stage the action of the pylorus forces 
the tube through the sphincter into the duodenum. 
When the 30-in. mark is reached, the tube lies 
well down in the third part of this viscus. Its 
presence there is confirmed by the above tests.’ 
The whole procedure may take from ten minutes 
to several hours, but as a rule, if there is no 
pyloric obstruction, the tip of the tube enters the 
duodenum within ten minutes. 

As Young points out, the operator does not 
pass the tube into the duodenum ; peristalsis of 
the stomach does this once the tube has entered 
this organ. The end of the tube is anchored 
behind the ear. 

A glass container into which the feeds are put, 
is hung 3 ft. above the level of the head of the 
bed ; to it are connected a rubber tube and tap, 
the distal end of the tube being connected by a 
glass tube to the duodenal tube. The following 
points should be observed :— 

a. The tap is adjusted so that the feed takes 
from 20 to 30 minutes. 

b. All feeds must be strained through gauze 
and given slightly warm. 

c. Before and after feeds a 10-c.c. syringeful 
of water, followed by a syringeful of air, must be 
passed down the tube to keep it clear. 

d. After feeding, the duodenal tube is dis- 
connected, looped so as to occlude it, and fixed 
behind the patient’s ear. A small spigot may be 
put in the end of the tube. 

e. The feeding apparatus must be cleansed 
with cold water after each feed. 

f. The tube is retained for 21 days ; it is then 
withdrawn and the patient is gastroscoped. If 
healing is complete, he commences the ‘ initial 
diet’ (p. 308); if not, the tube is replaced. 

Feeds.—Nothing whatever enters the stomach; 
all food and medicine pass straight into the duo- 
denum. Each feed consists of 8 oz. of milk 
(dried milk can be used) plus any other substance 
such as arrowroot, Benger’s food, eggs (or dried 
eggs), and lactose. Some patients cannot tolerate 
quite this quantity, which is reduced accordingly. 

Seven feeds are given daily at two-hourly 
intervals, starting at 8 a.m. It is a good plan to 
alternate the preparations used in conjunction with 
milk. If constipation is present give a suitable 
dose of cascara evacuant in the feed. Vitamin C 
(ascorbic acid), 150 mg. daily, should also be added. 

In very nervous patients a mixture of bromide 
and valerian given through the tube helps to allay 
any anxiety or mental stress, conditions which so 
very often accompany peptic ulceration. Occa- 
sionally excessive salivation may render the tube 
intolerable ; in these circumstances a hypodermic 
injection of atropine (gr. 1/50) once daily will 
overcome this difficulty. 
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‘INITIAL DIET’ TO FOLLOW IMMEDIATELY AFTER 
DUODENAL FEEDING (YOUNG) 


Breakfast (8.30 a.m.): Scrambled egg (or dried 
substitute) with toast and a little butter. A cupful 
of weak tea, with or without milk, at end of meal. 
No sugar. 

Lunch (1.30 p.m.) : 
potatoes, toast. 

Tea (5.30 p.m.): Two teacupfuls of China tea 
without sugar, a few plain biscuits. 

Dinner (7.30 p.m.): Breast of chicken or rabbit, 
sieved potatoes, toast. Junket, stewed prunes (sieved). 
Not more than half a tumblerful of water. 

Extra Fluid: One hour before breakfast and lunch 
and on retiring, sip a tumblerful of hot water. 


Flaked boiled fish, sieved 


A gradual increase in the above diet is made 
until lean beef, mutton, etc., are included, as 
shown in the ‘intermediate diet’, below. No 
change in vegetables, however, should be made 
until two months have elapsed after commence- 
ment of the treatment. 

‘ INTERMEDIATE DIET’ 

Breakfast (8.30 p.m.): Eggs (boiled, poached, or 
scrambled) or thin slices of lean ham; stale white 
bread, little butter. One teacupful of weak tea (no 
sugar) at end of meal. 

Lunch (1.30 p.m.) : A choice of lean.cut from joint 
of beef, mutton ; cutlets, chop, fillet steak, chicken ; 
boiled potatoes, but no other vegetables at present. 
Oven toast or breakfast biscuits. Baked custard, junket, 
or jelly. Not more than half a tumblerful of water. 

Tea (§ p.m.): Two teacupfuls of weak tea (no 
sugar) and a few plain biscuits. 

Dinner (7.30 p.m.): As at lunch. 

Extra Flud: As in the ‘ initial diet ’. 


AFTER-CARE AND PREVENTION 
RECURRENCE 
Cases which have been treated successfully, 
occasionally relapse because adequate advice as 
to the future care is withheld at the time the 
patient is discharged. It must be remembered 
that he still has his ulcer diathesis, and foci of 
infection in the mouth, nasal sinuses, or appendix, 
if present, should be dealt with. Most workers 
are agreed that these conditions are accessory 
factors in the predisposition to ulcer formation, 
and their elimination cannot but help to reduce 
the incidence of recurrence. Excessive smoking 
and alcohol are also detrimental, and stress should 
be laid on the importance of chewing all food 
thoroughly so as to avoid trauma to a vulnerable 
gastric mucosa. The post-ulcer régime should 
be followed for six months after complete healing 
has taken place. 


SUMMARY 


1. Complete rest to the stomach is the ideal 
condition consistent with a rapid healing of an 
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ulcer; very little secretion occurs in the state 
of rest. 
z. Early relief from pain is assured by the 
absence of stimuli from food or fluid to a hyper. 
sensitive neuromuscular mechanism. 
3. Duodenal intubation provides complete 
rest to the inflamed organ whilst the nourishment 
and strength of the patient is maintained. 
4. Gastroscopic control is of importance 
because :— 
a. It is the only way of being certain that the 
ulcer has completely healed : incidence of ‘ recur. 
rence’ is thus reduced. 
b. It is the only certain way of detecting an 
early malignant change in a gastric ulcer. 
c. Should healing be unduly delayed the 
cause—e.g., a deep penetrating ulcer—can easily 
be ascertained and time not wasted by persisting 
with conservative measures. 


In conclusion, I would like to thank Mr. 
William Tanner, Prince of Wales’ Hospital, for 
his co-operation and for providing facilities for 
carrying out these investigations and the treat- 
ment of the cases under his care, and for his 
kindness in reading the proofs. My thanks are 
also extended to Dr. W. R. M. Turtle, Medical 
Superintendent, St. Mary Islington Hospital; 
and to Mr. Ivor Price, St. Mary Islington Hospital, 
for his selection and conscientious supervision ofa 
number of cases from which some of this material 
was provided. To the young artist, Mr. P. 
Startup, I offer my appreciation of the patience 
shown during the gastroscopic examinations, and 
thank him for the beautiful paintings he has 
produced from his impressions at the time of 
these examinations. 
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REPORT OF A CASE STUDIED BY ELECTRO-ENCEPHALOGRAPHY 
By LAMBERT ROGERS, SurGEon Captain, R.N.V.R. 


“ The possible occurrence of cerebral disturbance has invested a simple technical procedure 
with a gravity associated with but few operations.”—Rudolf Matas (1911). 


Tuis statement is as true to-day as when it was 
first made. Geoffrey Jefferson (1938) has empha- 
sized the liability to hemiplegia following carotid 
ligation for cases of saccular intracranial aneurysm, 
even in young subjects, and reminded us that 
however true it may be that with aneurysms of 
the limb arteries the collateral circulation is 
likely to be more efficient, there is evidence that 
the reverse holds in the case of aneurysms inside 
the skull. Cases of carotid ligation are, therefore, 
well worthy of investigation and record. 


CASE REPORT 


History.—A healthy man, aged 22, while driving 
acar had a sudden severe headache which necessitated 
his stopping and handing over to a passenger. For 
a fortnight previously he had noticed occasional 
twitching of his right eye. On waking on the morning 
after his attack of severe headache, he was unable to 
open the eye voluntarily. When the upper lid was 
forcibly raised the vision was found to be blurred. 
The condition gradually cleared up and two years 
later he was drafted to India, where he served for 
nearly three years, but in May, 1943, he suffered 
from attacks of pain behind the right eye and was 
invalided home. 

ON EXAMINATION.—He was a well-built man 
with ptosis and a dilated, inactive pupil on the right 
side. Movements of the eyeball were defective and 


Fic, 230.—Lateral X-ray film of skull showing 
calcification in sac of aneurysm. 


the vision was J14 (left, Jz). There were no other 
abnormal findings, but the blood-pressure was 
210/100. Xx trays showed some calcification regarded 
as occurring in an aneurysm of the right internal 
carotid (Figs. 230-232). The cerebrospinal fluid 
Pressure was 180 mm., its protein content well below 
normal, and the Wasserman reaction negative. An 
e éctto-encephalogram revealed nothing abnormal 
b any area either when resting or during over- 
teathing (W. Grey Walter). 


TREATMENT.—From April 5 until April 28, 1944, 
digital compression of the right common carotid was 
performed, at first for five minutes, later as long as 
twenty minutes, each day. 

Operation.—On April 29 the right common carotid 
artery was exposed under novocain infiltration and 





Fic. 231.—Anteroposterior X-ray film showing 
aneurysm well to the right of the midline. 





Fic. 232.—Enlarged lateral view of aneurysm show- 
its relation to the posterior clinoid process. 


temporarily occluded by a piece of tape surrounded 
by four waxed silken threads tied over it in a half 
hitch which was held in the beak of a curved hemo- 
stat. The systolic blood-pressure was now 190 and 
remained so throughout the operation. Dynamometer 
readings were taken every three minutes from both 
hands over a period of an hour and a half and at 
intervals during this time electro-encephalograms 
were also obtained (Figs. 233, 234), and reported upon 
as follows: ‘‘ During occlusion of the right common 
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carotid the right hemisphere showed slightly more 
prominent normal rhythms than the left; these were 
never outside the physiological range and towards 
the end of the period (1 hour 20 minutes after occlu- 
sion) the asymmetry was less marked than at first 
(Fig. 234). These observations suggest that the 
carotid occlusion did not result in any significant 
arterial anoxia.” (W. Grey Walter.) 


So 


ise€c. 


FIG. 233.—Electro-encephalogram taken during carotid occlusion. 


JOURNAL OF 


SURGERY 


after ligation of the internal carotid, has beep 
reported by the writer in a case of fistulous caro. 
tico-cavernous aneurysm (R. Parry and Lambert 
Rogers, 1939). In order therefore to lessen the 
possibility of such a delayed complication it was 
decided to ligature the common rather than the 
internal carotid, thereby leaving a trickle of blood 


Common carotid artery closed for 50 minutes. 





Eyes shut 


FiG. 234.—Electro-encephalogram taken one hour and twenty minutes after carotid occlusion and just prior to 
division of the common carotid trunk. 


As neither the E.E.G. nor the dynamometer 
readings gave any indication of serious impairment 
of cerebral function, the common carotid artery was 
secured in two places by silk ligatures and divided 
between these. A _ striking phenomenon was the 
extent of the retraction of the divided ends of the 
vessel, so that they were separated by at least an inch. 

PROGRESS.—The pain disappeared, the ptosis 
lessened, and the movements of the eyeball improved 
and with them the vision from J14 to J4. There 
has been no hemiplegia. An electro-encephalogram 
on May 20 (i.e., three weeks after operation) showed 
all rhythms within the normal frequency band, con- 
firming that the carotid occlusion had no significant 
effect on cortical function. 


COMMENT 


I can find no previous report of electro- 
encephalographic studies made during carotid 
occlusion.* In this case these showed that during 
almost an hour and a half’s temporary occlusion 
of the common carotid, no significant change in 
cerebral function occurred. This was supported 
by measurements of the strength of the hand grip 
made during the same interval. In such cases 
it cannot be said, however, that a delayed hemi- 
plegia will not follow the occlusion. An 
example of this, occurring some twenty hours 





* Since reporting this case I have operated upon 
two others in which electro-encephalograms were 
equally helpful. In each of these, as the tracing 
following temporary occlusion showed no significant 
change, the common carotid was tied and divided 
without incident. 


through the aneurysm as in the classical operation 
for popliteal aneurysm performed by John 
Hunter on the femoral artery with the object of 
promoting the formation of protective laminated 
clots. The danger of delayed hemiplegia would 
appear to be greater from primary ligation of the 
internal carotid because, having no _ branches, 
this vessel when tied forms a long test-tube full 
of blood, which if it clots may, by extending 
upwards, obstruct its terminal branches and 
thereby seriously interfere with cerebral function. 

The degree of longitudinal tension in the 
carotid artery, as evidenced by the extent of its 
retraction when divided, which has been com- 
mented upon in the case recorded here, suggests 
that this division is advisable since it reduces the 
local pumping action which may liberate clot 
from the site of a ligature applied in continuity 
and thus give rise to delayed embolism. 


SUMMARY AND CONCLUSIONS 


A case of partly calcified intracranial aneurysm 
is recorded for which carotid occlusion was pét- 
formed. Cerebral changes following temporaty 
occlusion were studied by electro-encephalo- 
grams and dynamometer readings. No serious 
changes having been so detected, the common 
carotid was permanently occluded by division 
between ligatures with benefit to the patient by 
alleviating symptoms and producing no untowar 
effects. It is possible that this is the first cas¢ 
carotid occlusion for intracranial aneurysm to 
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FASCIAL SLING FOR 
gudied by electro-encephalograms and believed 
that such investigations may prove useful in 
ture cases. It is suggested that the common 
grotid artery should be divided between ligatures 
ather than tied in continuity. 


I am greatly indebted to Professor Golla 
and the staff of the Burden Neurological 
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Institute for their kind co-operation with this 


case. 
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FASCIAL SLINGING OF THE SCAPULA AND CLAVICLE 
FOR DROPPED SHOULDER AND WINGED SCAPULA 


By G. C. DORLING 


FROM THE DEPARTMENT OF SURGERY, BRITISH POSTGRADUATE MEDICAL SCHOOL, HAMMERSMITH L.C.C. HOSPITAL 


In 1927 Professor Arnold K. Henry described an 


operation for slinging a dropped shoulder. The 
ondition followed division of the spinal accessory 
nerve during an operation for tuberculous glands 
of the neck eighteen months before and was 
successfully treated by slinging the scapula to the 
spines of the 6th cervical and 3rd dorsal vertebrx 
by means of fascial strips from the thigh. 

The following two cases show how useful this 
method of treatment may be when the ideal 
neurological approach has failed or is impracti- 
cable. Both patients have been greatly relieved. 
The first is a case of winged scapula (serratus 
anterior palsy), the other of dropped shoulder 
spinal accessory palsy). Henry’s original method 
has been modified by turning up a single flap 
instead of making four separate incisions, and in 
the case of the dropped shoulder by slinging up 
the outer end of the clavicle as well as the scapula. 
The after-treatment has also been simplified. 


CASE REPORTS 


Case 1.—E. S., aged 27, joiner, graded A.1 in 
January, 1941, when he joined the army. In June of 
that year he had an operation for anal fissure, during 





FIGS. 235, 236.—Case 1. 


Winged right scapula. 


— he stopped breathing, artificial respiration 
; ing applied. Winging of the right scapula was 
Oticed on the third post-operative day. Presumably 
py thoracic nerve of Bell had been compressed 
3 agp ties of the neck by the shoulder-piece of the 
; uring the artificial respiration. In October, 
941, the long thoracic nerve was exposed in the axilla 


under local anesthesia. Faradic stimulation of the 
nerve produced no motor response and the serratus 
anterior muscle responded very sluggishly to direct 
faradic stimulation. In November he was invalided 
out of the army because of winged scapula. He then 
received physiotherapy as an out-patient at Hammer- 
smith Hospital, but as there was no evident improve- 
ment by May, 1942, he was admitted. 

From investigations on the cadaver, Professor 
Henry considered it was likely that pressure at the 
root of the neck close to the vertebral column might 
injure the nerve to the serratus anterior muscle (the 
long thoracic nerve of Bell) where it crosses the edge 
of the first rib. There the nerve lies in direct contact 
with the rib and only becomes separated from it by 
muscle at a lower level. Another explanation of the 
aetiology is stretching of the nerve across the first 





FIG. 237.—Same case. £ ‘ 
angle seen above trapezius outline. 


Winged right scapula 


tib at this situation. [I have recently performed this 
slinging operation on an airman whose winged scapula 
followed his supporting the wing of an aeroplane with 
his arm raised. It slipped, with the result that his 
abducted arm suddenly bore the full weight of the 
wing. When travelling home by train that evening, 
he noticed he was unable to lean back because 
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of winging of his shoulder-blade. This case is 
not included in this paper as it was performed too 
recently.] 

On May 18 Professor Henry exposed the long 
thoracic nerve at the root of the neck. No neuroma 
was discovered. Stimulation of the nerve did not 





Fic. 238.—Skeletal abduction plaster allowing full 
elbow movements and deltoid exercises. 


produce any contraction of the serratus anterior 
muscle. The patient came under my care in August, 
1942. His disability then was: (1) Marked winging 
of the right scapula (Figs. 235-237) ; (2) Inability to 
raise right arm above a right angle when abducted or 
held forward ; and (3) He could not place his right 
hand between the scapule. As the neurological 
approach had twice been unsuccessful and the wing- 
ing of the scapula was as bad as ever fourteen months 
after the onset, it was decided to sling the scapula 
to the spine by Henry’s method. 

On Aug. 31, under general anesthesia by Dr. D. 
Spence-Sales, the patient was placed three-quarters 
prone on his left side with a sandbag under his chest 
to allow flexion of the pronated head, so exposing the 
back of his cervical spine. A 12-in. incision was 
made on the outer side of the right thigh and two 
$-in. strips of fascia lata cut as long as was possible, 
II in. being obtained. The gap left was easily closed 
without tension by continuous catgut. The two 
fascial grafts were placed in a swab soaked with 
saline. A large skin-flap was turned up from his 
back by an incision which ran vertically from the 5th 
cervical spinous process down the left side of the spine 
to the level of the 5th dorsal vertebra, where it curved 
downwards and outwards across the lower third of the 
scapula to 3 in. beyond its vertebral border. Reflec- 
tion of this flap exposed the trapezius, covered by its 
fascia, the spinous processes C.6 to D.4 and the 
medial third of the scapula with the thick rounded 
supra- and infra-spinatus muscles bulging beneath 
the trapezius. A I-in. incision separating the 
trapezius and supraspinatus was made } in. from the 
vertebral border of the scapula halfway between its 
spine and upper border. A cranial burr was used to 
drill a }-in. smooth hole through the scapula at this 
point. A similar incision and burr hole was made 
23 in. below the spine of the scapula, also } in. from 
its medial border. A pair of curved forceps was 
passed through the lower burr hole and a tunnel 
formed by passing it up deep to the trapezius to 
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the right side of the 3rd dorsal spinous proces, 
A small vertical incision was made here through th 
origin of the right trapezius, allowing the point o 
the forceps to protrude. This grasped one of th 
fascial strips, which was withdrawn along the track. 
The other end of the fascia was passed round th 
spinous process of the 3rd dorsal vertebra deep to the 
supraspinous ligaments and returned to the scapulz 
along the same tunnel deep to the trapezius py 
superficial to the burr hole. Similarly the other Strip 
of fascia was passed around the 6th cervical spinoy; 
process and through the upper burr hole. The two 
loops of fascia were each joined together with sik 
after placing the scapula in a fully corrected position 
by holding the hand above and behind the occipy, 
Both joined portions were manipulated under the 
trapezius. Eleven inches appeared to be about the 
correct length of strips for adequate fixation of 
the fascial sling, i.e., allowing I in. overlap. When 
doing the operation on the cadaver the 10 in. recom- 
mended by Henry was found to be rather short. The 
flap was sutured back in position in two layers. The 
skull was now covered with a plaster cap over cotton- 
wool and the right hand fixed to this over the occiput 
by plaster, leaving the fingers and thumb free. The 
patient found this very uncomfortable, so on the third 
day it was changed for a skeletal abduction plaster 
(Fig. 238) which kept the shoulder raised and held 
back while leaving the chest entirely free. Over 
felt padding a plaster slab was passed around the 
pelvis and moulded on to the iliac crests. This 
was made thick enough with 6-in. plaster bandages to 
act as a firm base. A padded ring of plaster was now 
fixed around the upper arm. This was connected to 
the pelvic band by two plaster struts running anteri- 
orly and posteriorly respectively. These struts were 
made by twisting a 10-layer plaster slab (6 in. wide) 
around the cardboard centre of two Cellona bandages. 

The patient found this skeletal plaster very comfort- 
able and was able to walk about in it without incon- 
venience. It left the wound free from pressure and 
his chest completely free for respiration. The 
deltoid muscle could be seen and so regular exercise of 
it supervised. After four weeks the upper half of 
the plaster around the arm was removed, allowing 
him to raise the arm above the right angle, which he 
was able to do without any pain or winging of the 





Fics. 239, 240.—Case 1, after operation. 


The plaster was worn for eight weeks, afte! 
t’ to keep 
This 


scapula. : 
which it was replaced by a calico ‘ waistcoa 
the scapula pressed against the chest wall. 
wore for a further month. = 
The patient left the ward on Nov. 30 (ge fat 
240). On Dec. 9 it was noted that he could iu} 
raise the arm at the shoulder in abduction an in 
forward direction without any winging of the scaP 
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Process) (Fig. 241). He commenced light work on Dec. 30. After a fall in May, 1941, aching in the shoulder 
ugh the} He is now a physical training instructor at a rehabilita- _ recurred, with tingling in the 1st, 2nd, and 3rd fingers. 
Point off tion centre and suffers no disability. On Oct. 13 Professor Henry performed the fascial 
> of the sling operation using two strips of fascia lata from 
1e track Z 7th cervical vertebra and 4th dorsal vertebra to drill 
und the holes above and below the spinous process of the 
"D to the scapula respectively. The after-treatment. consisted 
scapul, in a shoulder abduction spica, which she wore for a 
rius but month. There was now no winging of the scapula 
her strip and the patient was relieved of all her symptoms, and 
spinoys able to return to her work as a charwoman. She 
The two remained well until April, 1943, when after heavy 
vith silk lifting in a factory the shoulder began to droop, this 
Position coinciding with aching pain in the fingers and hand. 
occiput, On examination in July this shoulder was 2 in. lower 
der the than the left (Fig. 242). There was extreme wasting 
Out the of the trapezius muscle, causing a most unsightly 
tion of hollow in the right supraclavicular region when she 
When abducted the arm (Fig. 243). A dragging ache in 
recom- the shoulder was relieved by supporting her elbow. 
t. The There was no winging of the scapula and Professor 
s. The Henry’s two grafts could be felt binding the scapula 
cotton- to the spine. We concluded that her symptoms 
occiput were causes by dropping of the shoulder girdle from 
>. The paralysis of the trapezius. 
he third On July 26, 1943, an operation was undertaken 
plaster with the idea of slinging the scapula and clavicle 
ad held upwards to the spine (Fig. 244). Two I1-in. strips 
_ Over of fascia lata were first cut from the left thigh. The 
d the patient was then turned two-thirds over into a semi- 
, This prone position and a U-shaped flap was riased from 
lages to the base of the right side of the neck, exposing the 
yas Now 5th, 6th, and 7th cervical spinous processes, the spine 
-cted to and supraspinous fossa of the scapula, and the outer 
anteri half of the clavicle. Professor Henry’s upper graft 
ts were was seen to be in good condition. A hole was drilled 
. wide) with a cranial burr through the upper angle of the 
ndages. scapula and another through the outer end of the 
omfort- Fic. 241.—Case 1, now a physical training instructor clavicle between the conoid and trapezoid ligaments. 
incon- at a rehabilitation centre. One fascial strip was placed through the scapula hole 
re and and around the 6th cervical spinous process and tied 


The Case 2.—Mrs. E. B., aged 44, had a dropped to itself, the sling passing deep to the atrophic fibrous 
rcise of} shoulder due to division of the spinal accessory nerve trapezius. The knot was sutured with silk. The 
half of} during an operation for tuberculous glands of the neck second sling passed similarly from the hole in the 


rich he 
of the 





— 242.—Case 2, showing right shoulder 2 in. lower than FIG. 243.—Case 2, with arm abducted. 

tand right scapula appearing above trapezius outline. 

5, after 

o keep} 21 years ago. In 1933 an operation had been per- clavicle up to the 6th cervical vertebra deep to the 


his he rages to fix the scapula to the ribs. About 1 in. of _ muscles. The muscles were sutured with catgut so 
red “y tib was freed of periosteum. A hole was as to bury the grafts and the wound closed in the 
5. 239: : ed through the scapula. About 6 in. of peroneus usual way. This patient had refused to wear any sort 
JJ ieee tendon was inserted through the hole and_ of plaster because the shoulder abduction spica after 
ie peg the rib and its ends sutured together. Her her previous operation had caused a plaster sore and 
cap eit stronger after this. some wound sepsis, so she was nursed in a triangular 
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sling applied in the St. John’s Ambulance method of 
supporting a fractured clavicle, i.e., with the sling 
passing over the opposite clavicle. This sling required 
frequent adjustment and I would strongly recommend 
the skeletal abduction plaster (see Fig. 238) as being 
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Fic. 244.—Method of slinging clavicle and scapula to 
spinous processes of C.6 and T.3 by fascial strips. 


more efficient. Post-operative photographs (Figs. 245, 
246) show the good cosmetic result. The dragging 
sensation in the shoulder was relieved and the par- 
zsthesia in the hand disappeared. It was thought 
that these symptoms were of the same nature as the 
scalenus anticus syndrome, and were due to stretching 
of the brachial plexus by the downward displacement 
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following trauma to the long thoracic nerye 
treated by four strips of fascia used to sling the 
scapula to holes drilled in the spinous procesge, 
of the 4th, 5th, 6th, and 7th dorsal vertebre 
Six months later the patient could use this y 
extremity as freely as his other. F. D. Dickson 
(1937) reported 6 cases of high cervico-thoracic 
curvature with a droop shoulder treated by a very 
similar procedure. One fascial sling was fixed 
between the base of the spine of the scapula anda 
hole drilled in the spinous process of the Ist dorsal 
vertebra. His second strip of fascia ran from the 
spine of the scapula to the cervical muscles. The 
results in these 6 cases were beyond expectation, 
The shoulders have remained elevated in 4 cases 
three years and in 2 cases two years after opera- 
tion. In 1 case of serratus anterior palsy he used 
a fascial sling to join the lower angle of the scapula 
to the lower fibres of the pectoralis major muscle 
and the anterior fibres of the latissimus dorsj 
muscle. Rotation of the upper border of the 
scapula downwards and inwards was not prevented 
and some dropping downwards of the shoulder 
persisted, so a second transplant was put in from 
the spine of the scapula to the cervical muscles, 
This gave added stability and lessened the 
tendency to dropping of the shoulder. 

Since writing this paper I have read Berk- 
heiser and Shapiro’s report (1937) of 4 cases of 
alar scapula cured by resting the serratus magnus 
muscle in the position of relaxation for three 
months by means of a shoulder abduction plaster 
spica. This is certainly the method to use first 
in early cases, when recovery of the nerve is still 
possible. 





FIGS. 245, 246.—Case 2, after operation. 


of the shoulder girdle. The patient is now (March, 
1944) working in a war factory, the shoulder causing 
her no disability. 


DISCUSSION 


A shoulder which is either winged or dropped 
may be a cause of considerable discomfort and 
disability. When the scapula is anchored the 
symptoms are relieved. Since Henry described 
his operation in 1927, A. Whitman (1932) has 
reported a case of serratus anterior paralysis 


SUMMARY 


A case is reported of winged scapula treated 
by slinging the scapula to the spine by two 
fascial strips. A case of dropped shoulder was 
similarly treated with the addition of another 
fascial strip to sling the outer third of the clavicle 
to the 6th cervical spinous process. 


I wish to record my thanks to Professor G. 
Grey Turner for placing material at my dispo 
for practising these operations on the cadaver 
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and for his constant encouragement in tackling 
dificult surgical problems. 

It was while working with Professor A. K. 
Henry that my interest in this subject was aroused 
and without his kind help and advice this paper 
yould not have been written. 

I am indebted to Mrs. K. M. Doyle for the 
excellent sketch (Fig. 244) and to Mr. Wilmott 


for the photographs. 
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MALIGNANT TRANSFORMATION IN A PREVIOUSLY BENIGN 
TUBULAR ADENOMA OF THE KIDNEY 


By WILLIAM 


BUCKLEY 


HONORARY SURGEON, VICTORIA HOSPITAL, WORKSOP 


THE case reports of renal adenomata in the 
jterature are not very numerous. Gordon- 
Taylor (1930) records a case of an adenofibroma 
weighing 22 lb. successfully removed by opera- 
tion. The microscopical appearances in his case 
showed numerous tubules lined by cubical or 
rounded cells, but with no evidence of malignancy. 





LARGE ADENOMA L.KIDNEY 
J.D. MALE ACE 65 
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Fic. 247.—Radiograph showing stomach raised by a 
mass which has also displaced the duodenum and coils of 
small intestine to the right. 


In the case described below, although clinically 
and macroscopically benign, there is undoubted 
histological evidence of malignant transformation. 
For comparison, illustrations and short notes 
of three other cases are included: (1) A benign 
eenty adenoma (Prof. Ernest Finch, 1927, 
a 253); (2) A benign cystic adenoma (A. W. 
aweett, 1933, Fig. 254); (3) A papillary adeno- 
aia (Prof. Ernest Finch, 1943, Figs. 255; 
CASE REPORT 

HIstory.—The atient, J. D., male aged 65, a 
sawyer, complained of a nile in the left loin ae 
Ypogastrium. He had first noticed this swelling 


some four years previously, when it was only about 
half its present size. At first he had no symptoms 
except constipation and flatulence with borborygmi: 
Appetite was good, no indigestion, no blood or mucus 
in the motions. For the past two years he had felt 
an occasional griping in the left loin and hypo- 
gastrium, especially after taking opening medicine. 
This pain had been getting worse during the past 
year. There had been no urinary symptoms except 





FIG. 248.—Radiograph after barium enema showing 
pressure defect on the descending colon. 


slight frequency during the past year. There was 
never any blood in the urine. He was admitted to 
the Victoria Hospital, Worksop, on June 13, 1942. 

On EXAMINATION.—Tongue clean and moist, but 
pyorrhceea present. Heart and lungs apparently 
normal. There was a cystic swelling palpable in the 
left loin and left hypogastrium. The swelling could 
not be pushed forward from the back, owing appar- 
ently to its being fixed to the posterior abdominal 
wall. There was no shifting dullness. 

INVESTIGATIONS.— 

June 18: A barium meal showed the stomach 
raised by a mass, which also displaced the duodenum 
and upper coils of the jejunum to the right (Fig. 247). 

June 24: An intravenous pyelogram showed 
that the left kidney excreted freely and that the pelvis 
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was dilated and elevated by the mass below. The Spreading radially from the lower pole of the peca 
appearances, however, did not suggest that the mass __ kidney over the anterior surface, and to a less extent) more 
was renal in origin. over the posterior surface, of the tumour, could bef cells 

Nothing further was done at the time as the seen numerous dilated veins (Fig. 249). fie 


patient elected to go home. He was, however, 
readmitted on Oct. 2, when the swelling appeared 
larger. 

Oct. §: A barium enema showed no evidence of 
any colon neoplasm, but showed a definite pressure 
defect on the descending colon (Fig. 248). The 
Kahn test was negative. 

PROVISIONAL DIAGNOSIS.—A provisional diagnosis 
of mesenteric cyst was favoured, and a laparotomy 
was decided upon. 

AT OPERATION (Fig. 249).—The primary incision 
was made directly over the centre of the swelling, 


SPLENIC VEIN ~~ 
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z 
° FIG. 259.—The specimen (for description see text). 
5) 
Vertical hemisection of the growth showed a 
cg central cystic cavity containing fluid, surrounded by 
z a fibrous capsule (Fig. 250). The surrounding solid nei 
f 
{z part of the growth was fleshy, and of the same colour app 
74 as the substance of the kidney except for scattered } ira, 
vw areas of hemorrhage. 
ral HISTOLOGICAL STRUCTURE.—The structure a} jp. 
shown by a whole section of a quadrant of the tumour | jy}, 
FIG. 249.—Adenoma of lower pole of left kidney varies from the centre to the periphery. pat 
as found at operation. Centrally it consists of a mixture of tubular} jig 
adenomatous tissue and thin oedematous vascular | jr, 
through the left rectus muscle. On opening the the 
the peritoneum a large cystic swelling presented. con 
With retraction of the major portion of the cyst, the hyy 
duodenum was found to be attached to its medial 
wall. The duodenum was freed from the cyst and tra 
retracted. The descending colon, attached to the ser 
lateral wall of the cyst, was also freed and retracted. of 
The cyst was then extensively dissected out, and 
its pedicle, which was extending backwards from the 
superior surface, was revealed to be the left kidney. 
During the dissection of the pedicle the splenic vein no 
came into view and was isolated. The kidney and m: 
attached tumour were delivered. The ureter was fr 
found to be proceeding downwards over the antero- an 
medial surface of the cyst. The left kidney, together 
with the cyst arising from its lower pole, was removed. er 
Slight oozing of blood in the depths of the cavity on 
was controlled by gauze pressure, and the wound de 
closed without drainage. . hi 
Convalescence was uninterrupted, and the patient bls ft. m4 ‘ in 
is in good health 19 months later, and is working ‘ ee “a oy ot 
48 hours a week as a sawyer. the a ae na 
THE SPECIMEN.—The tumour (Fig. 250), which iii by 
was oval and flattened anteroposteriorly, was about Fic. 251.—Microphotograph of section of — of (1 
five times the size of the parent kidney, and together Se as aeons Leo and fine va il 
with it weighed 1240 g. It was well encapsulated eecinaiiel P 
and attached to the lower pole of the kidney, which Me? 
was partly replaced by the growth, but separated and even myxomatous connective tissue. This 8} of 


from it by a thin capsule of condensed renal inter- suggestive of an extension of the degenerative proce | hy 
stitial tissue. The capsule enveloping the growth which had already led to the formation of the cet 
was nothing more than the expanded kidney capsule, cystic cavity. The adenomatous tubules here at fo. 
so that the growth, although apparently external to made up of fairly well differentiated cells ~~ be 
the kidney, was actually intrarenal. resembling those of the convoluted tubules, 
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yecause of their neoplastic nature their staining is 
more basophil, and thus they resemble more the 
ells of the ascending limb of Henle. These tubules 
je coiled up in small, widely separated masses in the 





Fic. 252.—Section of tumour towards periphery. 
(See text.) 


neighbourhood of the central cystic cavity, and some 
appear to lie in a fluid medium which is merely 
traversed by fine vascular capillaries (Fig. 251). 

As the growth is followed towards the periphery 
the amount of connective tissue decreases, and the 
tubules become more closely packed, and in some 
parts of the periphery the growth is distinctly less 
differentiated and undoubtedly undergoing malignant 
transformation. ‘The tubular structure is lost, and 
the cells, varying in size, are arranged in solid masses 
containing numerous atypical mitoses with monstrous 
hyperchromatic nuclei (Fig. 2§2). 

The capsule has, however, nowhere been pene- 
trated, and the kidney itself is not invaded, but 
separated from the growth by a condensed capsule 
of fibrous tissue. 


DISCUSSION 


Ewing (1940) states that transitions from 
nodular adenomata to infiltrating adenocarcino- 
mata are frequent. There is a continuous series 
from simple benign growths up to highly cellular 
and malignant tumours. As malignancy pro- 
gresses the size of the tumour increases and the 
encapsulation becomes obliterated. In the case 
described above, although there is undoubted 
histological evidence of malignancy, the increase 
in size has not coincided with invasion and 
obliteration of the surrounding capsule. Malig- 
nant transformation of cystadenomata is described 
by Klebs (1876), Ziegler (1906), and Ricker 
(1897). The tumours recorded by them were 
also of large dimensions and well encapsulated. 
Progressive growth and malignant transformation 
of papillary cystadenomata has also been observed 
by Sturm (1875) and Beneke (1890). 

With regard to histological structure it would 
— that a progressive degenerative process had 

‘n taking place. Centrally the tubules lie 
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coiled up in widely separated masses with an 
intervening reticulum of fine vascular capillaries 
(Fig. 251), whereas in the periphery the tubules 
are closely packed together with véry little inter- 
vening connective tissue. Sabourin (1882) quotes 
cases in which the central portions contained wide 
tubules becoming cystic, with abundant vascular 
stroma, and the peripheral portions contained 
numerous alveoli passing gradually into the 
surrounding renal tubules. 

A review of the literature from the point of 
view of histogenesis would seem to suggest two 
lines of thought, first a development from the 
convoluted tubules of the adult kidney, and 
secondly a development of a congenital nature. 

It has been seen that the adenomatous tubules 
were made up of fairly well differentiated cells 
very closely resembling those of the convoluted 
tubules. Waldeyer (1867), Manasse (1895), and 
Stoerk (1908) described cases in which the cells 
resemble those of the convoluted tubules, and 
claim to have traced growths to these tubules. 
Stoerk has also traced the development of alveoli 
from convoluted tubules. In a case of tubular 
adenocarcinoma quoted by A. Fraser (1914), the 
growth was large, solid, and circumscribed, with 
large alveoli and tubules lined by high cubical 
granular cells. These cells exactly duplicated 
the cells of the convoluted tubules of the adult 
kidney. 

At first sight (Fig. 250) the growth may appear 
to be external to the kidney, but on closer inspec- 
tion it is found to be intrarenal, its capsule being 
made up of expanded kidney capsule. Luzzato 





Fic. 253.—Benign tubular adenoma of right kidney. 
Clinically : attack of hematuria lasting 2 days; palpable 
right-sided kidney tumour. Left kidney excreted dye 
normally. Right kidney was removed with some difficulty 
owing to rotation of the tumour, which might have 
accounted for the attack of hematuria. (Mr. E. Finch’s 
case.) 


(1901) and Antona (1900) traced the development 
of adenomata and adenocarcinomata from para- 
renal rests. In Antona’s case the tumour lay 
outside the kidney. 

The congenital origin is further supported 
by Ewing’s belief that single tumours may be 
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attributed to localized cicatrices, and that con- 
genital anomalies are probably connected with 
the cause of tubular adenomata. Nightingale 
and Lytle (1937) report a case of fibroma of the 
kidney with cyst in which the cyst was probably 
produced by obstruction and continued secretion 
of the tubules in the thinned-out renal tissue 
forming part of the tumour capsule. Displace- 
ment and imperfect development of renal tubules 
in the renal cortex and capsule has been described 
by Albarran (1903). 

It has been stated that cystadenomata some- 
times arise from failure of fusion of the secreting 
and discharging tubules. - Nauwerck and Huf- 
schmidt (1892) and von Kahlden (1894) have 
pointed out the probable relation between some 





Fic. 254.—Congenital cystic adenoma of left kidney. 
The patient, a trombone player in an orchestra, had felt 
pain in the left hypochondrium while playing his instru- 
ment. Later, on examination, a swelling was palpable ; 
it appeared to be a slightly enlarged kidney which had 
recently prolapsed. Chromocystoscopy revealed a slightly 
diminished flow of blue from the left ureter, and the 
pyelogram showed only two calices and slight distorsion 
of the lower edge of the pelvic shadow. 

Exploration revealed a rounded tumour of the kidney 
in the lower pole and nephrectomy was _ performed. 
Longitudinal bisection of the kidney revealed an encap- 
sulated tumour divided into numerous polyhedral spaces 
containing clear fluid. (Mr. A. W. Fawcett’s case.) 


cystadenomata and congenital cystic disease of the 
kidney. The illustration of the congenital cystic 
adenoma (Fig. 254) definitely tends to support 
this hypothesis. Keyes (1890) described a case 
in which the entire kidney was the seat of numer- 
ous nodular adenomata, arranged in a manner 
very suggestive of multiple congenital cysts. 
The microscopical section of the adenocarcinoma 
(Fig. 256) shows a very interesting cystic structure, 
pointing to some possible relationship with 
congenital cystic disease. 


SUMMARY 


A case of tubular adenoma of the kidney with 
malignant transformation is described. 

Illustrations and short notes of a benign 
papillary adenoma, a benign cystic adenoma, and 
a papillary adenocarcinoma are included for 
comparison. 

The structure of these tumours is discussed, 
pointing out the possibility of a continuous series 
from benign tumours up to highly cellular 
malignant growths. 

The origin of the growths, whether from the 
convoluted tubules of the adult kidney or from 
congenital abnormalities, is reviewed. 


The pathological illustrations and Photographs 
in this article are the work of Dr. L. C p 
Hermitte, Pathologist, Royal Infirmary, Sheffield 





Fic. 255.—Papillary adenocarcinoma of kidney. For 
3 or 4 years the patient had to strain to pass water; for 
2 years he had noticed blood in the urine, continuing for 
24 hours to 3-4 days at intervals varying between 1 week 
and 2 months. 

Six months ago he had had backache with irritation and 
scalding on micturition and was unable to pass water for 
14 hours; 2 months ago left-sided abdominal pain with 
vomiting and bleeding per rectum. On examination there 
was tenderness in the hypogastrium, but no lump was 
palpable. Kidney not felt, prostate not enlarged. Retro- 
grade pyelography revealed the growth. Nephrectomy. 





FIG. 256.—Section of adenocarcinoma in Fig. 255- 
The cystic structure suggests a possible relationship with 
congenital cystic disease. 


to whom I am most grateful for his very willing 
co-operation. 

I am indebted to Professor Ernest Finch for 
very kindly undertaking the operative treatment, 
for his interest in the case, and for allowing m¢ 
to include his cases of benign papillary adenom 
and papillary adenocarcinoma. I also wish to 
thank Mr. A. W. Fawcett for his permission © 
include his case of cystic adenoma, which ha 
already been published in this JOURNAL (1933): 
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CONGENITAL CYST OF THE COMMON BILE-DUCT CONTAINING 


STONES AND UNDERGOING CANCEROUS CHANGE 
By S. T. IRWIN 


SURGEON, ROYAL VICTORIA HOSPITAL, BELFAST 
AND J. E. MORISON 


ASSISTANT PATHOLOGIST, ROYAL VICTORIA HOSPITAL, BELFAST 


A LARGE cyst of the common bile-duct is a patho- 
logical rarity which demands a record. The 
present case was of additional interest in that it 
contained gall-stones and that the lining of the 
cyst had undergone carcinomatous change. 
Furthermore, in spite of gross dilatation of the 
common duct, the hepatic and cystic ducts and 
the gall-bladder showed no evidence of disease or 
distension. 


CASE REPORT 


History.—J. M., aged 30 years, a prison warder, 
was admitted to the Royal Victoria Hospital on Sept. 
8, 1941, with a history of severe upper abdominal 
pain, suggestive of gall-stones. The patient had had 
three attacks of pain of similar type within a few 
weeks, following one of which he was in a country 
hospital for twenty-one days. 

On ADMISSION.—He was a robust, rather stout 
male without obvious cyanosis, jaundice, or anzmia. 
He was complaining of pain in the upper abdomen. 
On palpation there was general rigidity in the epi- 
gastric region and in the right iliac fossa, with slight 
tenderness over the gall-bladder. As the diagnosis 
was obscure and as a diagnosis of gall-stones had been 
made by his medical attendant, it was thought desir- 
able to do a cholecystogram. The report of this 
examination was: (1) In the straight picture there is 
no evidence of gall-stones. (2) The cholecystogram 
shows a normally filling gall-bladder. 

Other examination was negative, except that his 
urine had a specific gravity of 1038 and a trace of sugar. 

After being in hospital for a few days with tender- 
Ness persisting in the right iliac fossa, a tentative 
diagnosis of appendicitis was made. 

IST OPERATION.—The Resident Surgical Officer 
Operated on Sept. 15 through a gridiron incision. 

he appendix was cedematous, but did not contain 
Pus and was not necrotic. It was regarded as being 
pathological. The gall-bladder and duodenum were 
palpated through the abdominal wound and were 
considered to be normal. 

, PROGRESS.—The patient left hospital ten days 
alter the operation and for a month remained well. 
€ upper abdominal pain then recurred and he 


was readmitted to hospital on Dec. 12, 1942, with 
the history that after several attacks of moderate 
severity he became jaundiced for the first time 
on Dec. 6. The pain was more severe than 
formerly and began to radiate towards the right 
shoulder. Examination at this time revealed slight 
jaundice with tenderness in the epigastrium and 
under the right costal margin. Murphy’s sign was 
now positive and the liver was noticeably enlarged. 

2ND OPERATION (S.T.I.).—This was performed 
on Dec. 15, a general inhalation anesthetic being 
administered by Dr. Stafford Geddes. On opening 
the abdomen through a right rectus incision some 
blood was found free in the peritoneal cavity. The 
gall-bladder was somewhat distended and the liver 
grossly enlarged and tense. There was a large 
tumour, about the size of a closed fist, in the region 
of the head of the pancreas. On palpation this was 
craggy at the edges but cystic in the centre. The 
cystic cavity was aspirated and found to contain 
viscid green bile. The cyst was therefore opened 
and large quantities of bile exuded, as well as several 
moderate-sized gall-stones. Lining the inner surface 
of the cavity there were sessile patches of growth, one 
of which was dissected off for microscopical examina- 
tion. A rubber tube was sewn into the opening in the 
common bile-duct and brought out through a stab 
wound in the right side. The gall-bladder was 
anastomosed to the stomach. 

The operation was considerably hampered by free 
bleeding from the liver substance. This was pro- 
duced by the gentlest handling of the organ and 
during the operation several points had to be closed 
by suture. 

The operation throughout was accompanied by 
shock due partly to the amount of hemorrhage from 
the liver and partly to the difficulty in maintaining a 
sufficient depth of anesthesia. The shock was un- 
relieved by blood transfusion followed by intravenous 
infusion of glucose saline and the patient succumbed 
within twenty-four hours. 

PATHOLOGICAL REPORT (J. E. M.).—The post- 
mortem examination had to be limited to the abdomen. 
The liver, its ducts, the stomach, duodenum, and 
pancreas were all removed together and, after fixation 
and some inevitable shrinkage of the hollow viscera, 
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the specimen shown in Fig. 257 was prepared. The 
hepatic duct and the cystic duct, neither of which was 
more patent than normal, opened into the upper end 
of the dilated portion of the common bile-duct at a 
distance from each other of 2 cm. This part of the 
duct lay behind the first part of the duodenum and 





FIG. 257.—The liver and biliary passages. The pan- 
creas and attached structures have been rotated to the left 
through almost a right angle to bring them into the antero- 


posterior plane of section of the liver. A, Gall-bladder ; 
B, Common hepatic duct; C, Opening of cystic duct ; 
D, Elevated tumour mass; E, Site of ampulla of Vater. 


to the right of the other structures of the lesser 
omentum. Though it reached to within 2-5 cm. of 
the ampulla of Vater no connexion could be established 
between the lower end of the duct and the duodenum, 
and it is uncertain whether this point represented the 
lower opening of the cyst. This occlusion of the 
lower opening from the dilatation was due to the 
invasion of the wall by white tumour tissue, which 
at one point on the right posterolateral wall projected 
slightly as a flat, red area 3 cm. in diameter. From 
this it had infiltrated the wall of a large part of the 
dilated duct and, spreading through the pancreas, 
had invaded the retropancreatic lymph-nodes. At 
post-mortem the cystic cavity contained a few small 
pigmented calculi, some amorphous debris, and a 
little watery bile. The gall-bladder had been anasto- 
mosed to the stomach and the junction was perfect, 
and the viscus itself contained no calculi and was 
not dilated. 

Histological examination showed that the white 
tissue infiltrating the wall of the cyst was a squamous 
carcinoma with occasional areas of keratinization and 
small, ill-defined cell-nests. The invasion of the 
wall of the dilated portion of the duct was even more 
widespread than naked-eye examination suggested, 
and the growth had arisen in the duct and showed 
only a slight and localized invasion of the pancreas 
with more extensive infiltration of the retropancreatic 
lymph-nodes. This invasion did not extend upwards 
as far as the entrance of the cystic or hepatic ducts 
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and here the wall was composed of fibrous tissy, 
infiltrated by small mononuclear leucocytes and th, 
covering epithelial cells were deficient. There wa; 
no fibrosis of the gall-bladder wall and apart from 
some increase of mucin-secreting cells this Viscus 
was normal and the cholecyst-gastrostomy junction 
was remarkably free from inflammatory change. There 
was no dilatation of the intrahepatic bile channels anq 
no accumulation of bile-pigment in the liver or increase 
of mononuclear cells in the portal tracts. Detailed 
microscopical examination of the other abdomin 
organs revealed no features of relevant interest, 


COMMENTARY 


Detailed examination has excluded a pri 
pancreatic growth, but it may be suggested that 
the condition is a primary squamous carcinoma 
occurring in a previously normal common bile. 
duct. The widespread distribution of the tumour 
and its apparent site of origin on the right postero- 
lateral wall would require dilatation of the duct 
of long duration. The short history of biliary 
obstruction and the remarkable absence of 
dilatation of either the cystic or hepatic ducts 
‘makes it difficult to believe that such a dilatation 
could follow the occlusion of the lower end of the 
duct by the tumour. 

Blockage of the lower end of the common 
bile-duct by a stone and subsequent, or simul- 
taneous, development of a carcinoma requires 
that a stone should form in an otherwise normal 
gall-bladder, which now contains no calculi, and 
that the stone should pass down the cystic duct 
without producing any distinctive symptoms. 

It is suggested that the remarkable dilatation 
of a part of the common bile-duct and the equally 
impressive absence of dilatation in the hepatic and 
cystic ducts are due to an idiopathic choledochus 
cyst which has probably existed from an early 
age. In spite of the views of many writers, it 
seems impossible that intermittent kinking or 
obstruction of the lower end of the duct alone 
could produce such a localized dilatation of the 
biliary system and some localized congenital 
deficiency or weakness of the wall seems necessary. 
This is supported by the findings of Heiliger ofa 
diverticulum in an almost mature foetus and by 
Walton’s sixth case in which there was a saccular 
dilatation in a 5-weeks-old infant. After 4 
number of years and from the irritation of stag: 
nating bile, the epithelium lining the cyst in the 
present case may have undergone patchy squait- 
ous metaplasia, and later this gave rise to 4 
squamous carcinoma. ai 

In almost all the cases described the epithelia 
lining has been deficient in the specimens obtained. 
The few small calculi noted were also probably 
formed here and not in the gall-bladder. Partial 
obstruction by these calculi, or interference with 
the emptying of the cyst by the extension of the 
carcinoma, may explain the attacks of right-sid 
abdominal pain, but the development of jaundice 
only nine days before death was more probably 
due to closure of the duct by the growth of the 
neoplasm. 
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The relatively early age of onset of the carci- SU . 
noma may stimulate speculation as to the possible MMAR 
carcinogenic influence of bile acting on an altered 

ithelial surface. The close chemical relation- 
ship of bile acids and methyl-cholantrene, prob- 
ably the most active carcinogenic agent known, 
may be recalled. 

A Squamous Carcinoma in an Idiopathic 
Choledochus Cyst.—The condition of congenital 
diverticulum, cyst of the common bile-duct, or 
choledochus cyst has been the subject of numer- 
ous case reports. These are mostly concerned 
with single cases and are adequately reviewed 


1. A large cyst of the common bile-duct is 
recorded. 

2. Diagnosis was not effected by clinical 
examination, by a cholecystogram, or by palpa- 
tion of the gall-bladder region through a lower 
abdominal incision. 

3. The cyst contained gall-stones and had 
undergone carcinomatous change. 

4. In spite of the large size of the cyst and the 
presence of jaundice, the gall-bladder and the 
hepatic and cystic ducts were not dilated. 
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red by Walton (1939). He was able to report 6 new : sa Sa, 
cases, and reports of almost 100 cases must now 

maT be accepted. No report of a neoplasm super- REFERENCE 

ile- vening in such a cyst has been discovered. WALTON, J. (1939), Brit. F. Surg., 27, 295. 
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iy SHORT NOTES OF RARE OR OBSCURE CASES 


tion AN UNUSUAL TYPE OF ARTERIOVENOUS COMMUNICATION 





the By J. R. LEARMONTH, EDINBURGH 
~ CASE REPORT both arms the blood-pressure was 110/60. The 
1 ~ 


Flicht-Set heart was normal in size ; over it there were heard in 

8 8". all areas, but loudest in the aortic and pulmonary, 
blowing systolic and diastolic murmurs. 

A radiograph showed numerous small fragments 
of the grenade in the soft tissues. 

Eyes: The left pupil was much smaller than right, 
but both reacted to light and on accommodation. 


History.—On June 17, 1943, 
res | R. W. W., aged 43, was on a range when a grenade 
mal exploded in the air about 1 yd. in front of his face. 
and | He received scattered multiple wounds, 43 in all. 
uct | He did not lose consciousness, but felt a pain “‘ like a 
saw” in the left side of the neck, and bent his head 
ion } to the left to relieve it. Profuse arterial bleeding 
ally occurred from a wound of the left side of the neck, 
and | and it was noted that the left superficial temporal 
pulse could not be felt, whereas the right was normal ; 
the hemorrhage was controlled by sustained direct 
arly pressure applied to the small puncture in the neck, 
» It | and he was taken to hospital. Here one pint of 
or | plasma was given. On June 18 it was noted that a 
one | thrill was present over the left common carotid, and on 
the | June 21 that the left pupil was smaller than the right. 
ital On July 10 I saw him through the kindness of the 
late Mr. Pirie Watson. At this time his wounds were 
healed, but he complained (1) of a feeling of giddiness 
b when he sat up in bed for any length of time ; (2) of 

Y | continuous “ buzzing ” in the left side of the neck, 
ilat | which he noticed for the first time two days after the 
4 | accident; (3) of a continuous “ buzzing ” in the left 
ag- | car when he turned his head to the left; (4) of the 
the | Pressure of “a little lump ” interfering with swallow- 





Fic. 258.—Elevation and section of the arrange- 


ym- § ‘85 when he turned his head to the right ;_ and (5) ment of the vessels contributing to the arteriovenous 
) a | of pain and parazsthesiz in the medial side of the left communication. 

forearm and in the 5th finger. 
Jil On EXAMINATION.—He was a good witness, In consultation with Brigadier Anderson, Con- 
though somewhat emotional and inclined to be sulting Surgeon to the Scottish Command, it was 
ed. tearful, a point which impressed us because he had agreed that the fistula should be explored; and 
bly previously been awarded the George Medal. Brigadier Anderson very kindly gave his advice and 
tial Cardiovascular System: Over the anterior border his assistance at the following operation. 
ith | Of the left sternomastoid muscle, 2 cm. above the AT OPERATION (July 18).—Pentothal for intuba- 


the | ‘lavicle, there was a small healed wound. Under tion, followed by intratracheal gas-oxygen-ether (Dr. 
ded this lay a pulsatile swelling, oval in shape, and measur- Hales). Incisions were made: (1) from angle of jaw, 
tice ing 4°5 by 3 cm. There was a marked thrill, and on along anterior border of sternomastoid beyond sternal 
bly rier sae a blowing murmur, loudest 3 cm. above notch; and (2) from the first incision 2 cm. above 
rl = clavicle and 2 cm. lateral to the medial border of clavicle, laterally to the anterior border of trapezius. 

€ sternomastoid. The superficial temporal and A triangular flap of skin and platysma was reflected 
tadial pulses were equally palpable on both sides. In laterally, the sternomastoid divided close to the 
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clavicle, and also reflected laterally. The internal 
jugular vein could be seen to pulsate. At the upper 
end of the field the common artery was isolated and 
controlled by a tape, and the internal jugular vein 
by two catgut ligatures (after ligature and division 





Fic. 259.—The opening in the common carotid artery. 


of the common facial vein) ; and a similar temporary 
control of the vessels was established low in the neck. 

The proximal tape on the common carotid was 
then tightened to occlude the artery. Contrary to 
expectation, the swelling on the internal jugular vein 
continued to pulsate. Under the impression that the 
carotid was not implicated, I separated the internal 
jugular vein from it; this was followed by sharp 
bleeding, controlled by local pressure; and when 
the field was clear I found a hole in the posterolateral 
wall of the carotid, measuring (after fixation) 0-7 cm. by 
0-3 cm., and a corresponding opening in the internal 
jugular vein (Figs. 259, 260). The common carotid 
was now tied with silk close to its bifurcation, and 
proximal to the fistula, and the intervening segment 
was removed. The internal jugular vein was divided 
between ligatures in the upper part of the wound. It 





F1G. 260.—Medial aspect of internal jugular vein, 
showing (1) the direct communication with the common 
carotid artery, (2) (above left) the false sac, with (3) the 
opening communicating with the vertebral artery. 


was clear that a second arterial communication with 
the internal jugular vein must be present, and that it 
must involve either the inferior thyroid artery or the 
vertebral artery. While the opening in the vein was 
controlled by finger pressure, the phrenic nerve was 
identified and retracted, and the omohyoid and scalenus 
anterior muscles divided to expose the second and first 
parts of the subclavian artery. The thyroid axis was 
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then ligatured, close to the subclavian ; the pulsation 
in the vein persisted, and it was clear that the second 
communication was with the vertebral artery (Fig 
260). This artery was clamped close to the syb. 
clavian ; pulsation in the vein ceased at once, ang 
after the controlling finger was removed there was no 
bleeding for 30 seconds, when it began again in a cop. 
tinuous flow, although arterial in appearance. This 
was thought to be from the cranial segment of the 
vertebral artery. A finger was placed so as to control 
bleeding from the vein, which was then gradually dis. 
sected towards the median line. During this stage it 
was seen that the vagus had been included in the 
provisional ligature at the cardiac end of the interna! 
jugular vein; it was freed, and the vein divided 
between two silk ligatures. The isolated segment of 
vein was then dissected medially, when a pouch-like 
process was identified behind it, which proved to be 
the sac of an aneurysmal varix (Fig. 261). Two 
large lymph-vessels blending with the sac wall were 
ligatured and divided, and the sac was cleared off the 
anterior aspect of the transverse processes. Cautious 
removal of the finger-tip now showed steady but 
arterial bleeding from a slit-like opening communi- 
cating with the vertebral artery in tough fibrous 
tissue between the 5th and 6th transverse processes, 
The clamp on the origin of the vertebral artery was 
now replaced by a ligature, and silk ligatures on 
needles were passed above and below the opening in 
the artery, through the fibrous tissue and so as to 
include the vessel. All bleeding was now controlled, 
The sternomastoid was sutured to its origin and the 
incision closed save for the exit of a soft rubber drain 
down to the dome of the pleura. The patient stood 
the operation well; during its closing stages a trans- 
fusion of 1 pint of blood was given. Throughout the 
operation the blood-pressure and pulse-rate were 
recorded by Dr. R. L. Richards: these did not change 
significantly at any of the ligations. 
PROGRESS.—The patient made a good convales- 
cence, and there was never any evidence of cerebral 





Fic. 261.—Lateral aspect of internal jugular vein, 
showing the false sac behind it. 


ischemia. He was kept flat till July 23, when blocks 
were put at the head of the bed. By Aug. 4 he begat 
to sit up; on Aug. 8 he was out of bed, but com 
plained of headache on the right side. On Aug. 
Major Porter, R.A.M.C., the Command Neurologis: 
kindly examined him and reported: ‘ This N.C. 
complains of a continuous heavy sensation over the 
right side of his head. He says that this side of bi 
head feels ‘ warmer ’ than the left. No real pain a0? 
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A LARGE VESICAL CALCULUS 


no throb. Left side of his head he says feels ‘ clear *, 
He has been hoarse since the operation, but there is 
no subjective evidence of dysphasia either receptive 
or expressive. He says that since the explosion his 
hearing has been poor, he has noticed difficulty in 
hearing the news on the wireless and often misses 
what the nurses say to him and has to ask them to 
repeat it. His ears feel ‘full’. No visual disturb- 
ance. No diplopia. No weakness or clumsiness of 
limbs. No numbness or tingling. 

“C.N.S.—Optic discs normal. There is a small 
patch of pigmentation about 1 disc diameter from the 
disc in the left fundus at 7 o’clock. Retinal vessels 
gre normal. Visual fields full to careful confrontation. 
He has a left Horner syndrome with moderate ptosis 
and a small pupil on the left side. Both pupils react 
briskly to direct and consensual light and react well 
on convergence. External ocular movements are full. 
There is fine sustained nystagmus on extreme lateral 
deviation to left and right. No vertical nystagmus. 
No sensory abnormality of the face. Corneal reflexes 
brisk and equal. Paralysis of retraction of the left 
lower lip. Other facial movements are good and 
equal. In ordinary conversation he heard everything 
I said in a low voice and there did not appear to be any 
deafness. On testing with a watch, however, he 
heard my watch 2 in. from his ear on both sides 
(normal about 6 in.). There appears, therefore, to be 
slight bilateral deafness. Not tested with tuning-fork. 

“ Motor—He has generalized wasting. Upper 
limbs: No localized wasting or weakness. No 
dystonia or ataxia. No clumsiness of fine finger 
movements. Lower limbs: No localized wasting or 
weakness. No dystonia or ataxia. Biceps and triceps 
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jerks present and equal, knee and ankle jerks present 
and equal. Plantar response bilaterally flexor. No 
cutaneous analgesia or anesthesia. Postural sense 
normal. Vibratory sense normal. Two-point dis- 
crimination normal in finger-tips. No astereognosis. 
He has (1) a left cervical sympathetic palsy, (2) a 
lesion of the left cervical branch of the facial, and (3) 
a lesion of the left recurrent laryngeal nerve due to 
involvement in the neck. Examination of the nervous 
system apart from this is completely negative except 
for the fine nystagmus on lateral deviation to right and 
left which I do not think indicates a central lesion 
and is more probably secondary to the aural condition 
in view of the bilateral slight deafness and sensation 
of fullness which he has had in his ears since the 
explosion. I can find no physical evidence of impair- 
ment of function of the C.N.S.” 

The patient was discharged to a convalescent home 
on Aug. 31. He returned on Sept. 14, feeling much 
better and looking more cheerful ; and later returned 
to civil life, where he has remained well. 

Recently (August, 1944) he was seen by Professor 
Geoffrey Jefferson, of Manchester, who informed me 
that he has remained well and is at light work. 


COMMENT 


I have been unable to find any other record of 
a lesion in which two arteries contributed to an 
arteriovenous fistula. It is also of interest that 
this patient of 43 was not affected by the complete 
interruption of the direct arterial supply to one 
side of the brain. 





A LARGE VESICAL CALCULUS PASSED PER (FEMALE) URETHRAM 
By McNEILL LOVE 


SURGEON, ROYAL NORTHERN HOSPITAL, LONDON 


REFERENCES in literature to the spontaneous 
passage of calculi by way of the female urethra are 
very scanty, but in 1869 Bourdillat, of Paris, 
collected a number of cases. These included 
one in which a woman passed two calculi weighing 
40 g. and 105 g. respectively, and another recorded 
that a girl of 18 passed a calculus weighing 4 oz., 
which resulted in a urethro-vaginal fistula. 

Vesical calculi in females are usually due to 
the introduction of foreign bodies into the bladder. 
These include a strange assortment of articles, 
among which are nails, hairpins, wire, stalks of 
gtass, pencils, and, most common of all, pieces of 
slippery elm. In the majority of cases the article 
1s introduced in a misplaced attempt to procure 
abortion, The foreign body is sooner or later 
coated with phosphates, consequent on secondary 
cystitis, “The specimen described herewith* is un- 
usual in that it is a primary oxalate calculus (in most 
cases primary calculi are extruded when they are 
small in size). The measurements of the stone 
are: circumference, maximum 5% in., minimum 
43 in.; diameter, maximum 13 in., minimum 
1; in. (Fig. 262). It is a remarkable tribute to 


— 





* Demonstrated at the Medical Society of London, 
Jan. 10, 1944. 


the ability of the female urethra to dilate that a 


stone of this size could negotiate the passage 


without causing more than temporary disability. 





(Actual size.) 


Fig. 262.—Photograph of calculus. 


The history of the specimen is of some 
interest, as the patient was referred to hospital 
by her medical practitioner as a “ woman in 
labour’. She was the mother of four children, 
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and was nearing the climacteric, with consequent 
derangement of the menstrual rhythm. She 
had noticed frequency of micturition for some 
months, and more recently had suffered from 
abdominal pain and discomfort. She therefore 
consulted her doctor. Abdominal examination 
revealed a swelling reaching to well above the 
umbilicus (which was the bladder). On vaginal 
investigation he felt a hard swelling, which he 
considered to be the fcetal head (but this was the 
stone in the urethra). Believing the patient to 
be in labour, he arranged for her transport to 
hospital. On admission, further investigation 
revealed the true state of affairs. With the aid 
of morphia, atropine, and a hot bath, the stone 


passed naturally. Incontinence of urine followed 
but control was regained in about twelve months. 
Curiously enough, the patient did her best to ex. 
onerate the doctor for his erroneous diagnosis of 
pregnancy, for she volunteered the statement that, 
during the passage of the stone, “she felt as 
though she was giving birth to a hedgehog! ” 

Dr. Cuthbert Dukes kindly bisected the stone 
and analysed its composition. He reports that 
there is no evidence of any foreign body, and 
that it is composed of calcium oxalate with a 
small amount of blood-pigment. 


REFERENCE 
BOURDILLAT (1869), Calculs de l’Uréthre. Paris, 








AN UNUSUALLY 


LARGE LIPOMA 


By N. DUGGAN 


HON. SURGEON, WORCESTER ROYAL INFIRMARY 


Every surgeon of experience has met with 
examples of large lipomata, but the case illus- 
trated is possibly unique. 


CASE REPORT 


The patient, a healthy agricultural labourer, aged 
56, and unmarried, presented himself at the hospital, 
not because of his immense burden, but from alarm 
at a slight hemorrhage from a dilated vein at the 
dependent part of the tumour. 


burden with stoical good humour. While at work 
he contrived to support the weight by a strong belt. 

The tumour hung from the neck by a pedicle the 
thickness of his arm. The skin over the dependent 
part was thickened and rough, with numerous large 
and tortuous veins coursing over the surface, one 
of which had ruptured on the day of admission. 
Bleeding was not severe, and ceased when he was 
put to bed. 

Operation for removal of the tumour proved 
simple, as the pedicle consisted only of skin and 





FIG. 263.—Photographs showing the immense size of the tumour. 


He had first noticed a lump at the right side of 
his neck about twenty-six years ago. This grew 
quietly and painlessly until the last four years, when 
the increasing weight caused it to become pendulous. 
Growth thereafter was more rapid, until the fantastic 
size shown in the illustration was reached (Fig. 263). 

He had worked regularly as an agricultural labourer 
until the day of admission to hospital, bearing his 


hypertrophied platysma, with a few large vessels 
easily controlled. : 

Effective sterilization of the skin was impossible, 
as the back of the pedicle was rough and ingrain 
with many years’ accumulation of dirt and sweat, but 
a thorough dusting of the wound with sulphanilamide 
powder resulted in uneventful primary healing. 

The tumour weighed 24 lb. 7 oz. 
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A CASE OF INTRAMURAL ABSCESS OF THE COLON 
By FRANCIS E. STOCK 


MEDICAL OFFICER, COLONIAL MEDICAL SERVICE, NIGERIA 


CASE REPORT 


History.—A male Ibo native, aged about 25 years, 
was admitted to the African Hospital at Jos on Dec. 
17, 1942, complaining of acute pain in the right iliac 
fossa for three days. The onset had been gradual 
but the pain had rapidly increased in severity. There 
was no history of central abdominal pain. He had 
not vomited, his bowels were open normally, his 
appetite was normal, and there were no other sym- 

toms. 

: On EXAMINATION.—His temperature was 98-6° F. ; 
pulse 76, and of good volume. The tongue was 
clean. The abdomen was not distended. There 
was very great tenderness and some rigidity in the 
right lower abdomen and this was most pronounced 
at a point about 1 in. above McBurney’s point. In this 
situation a lump about the size of a hen’s egg could 
be felt. It was not movable and was extremely tender 
to touch. Nothing abnormal could be detected on 
rectal examination. The diagnosis was in doubt, 
beyond the fact that an acute abdominal condition was 
present, probably of an inflammatory nature. Every- 
thing pointed against acute appendicitis, with or 
without abscess formation. It was decided to perform 
a laparotomy. 

AT OPERATION.—The abdomen was opened under 
chloroform anesthesia, by a right paramedian incision. 
The appendix was at once seen to be normal. There 
was considerable injection of the anterior wall of the 
ascending colon about 2 in. above the ileocecal valve, 
where a hard lump could be felt. Enlarged glands 
could also be felt in the mesentery. It was then 
considered that the most likely diagnosis was localized 
tuberculosis of the ascending colon, and in view of the 
small area affected, an excision of the terminal ileum, 
cecum, and ascending colon was performed. There 
was no particular difficulty in this procedure, although 
in the region of the mass, the ascending colon was 
very adherent to the posterior abdominal wall. Con- 
tinuity of the bowel was restored by side-to-side 
anastomosis. 

_ Recovery was uneventful and the patient was 
discharged on the eighteenth day after operation. 

_ THE SPECIMEN.—There was a mass 14 in. in 
diameter in the anterolateral wall of the ascending 
colon. No tubercles were seen on the peritoneal 
surface, which was, however, very inflamed. On 
opening the bowel, the mucous membrane was found 
to be entirely normal and there was no evidence of 
any inflammation or ulceration which might have 
resulted from tuberculous infection, dysentery, or 
infection with Schistosoma mansoni. The swelling 
which could be felt in the lateral wall bulged into the 
umen. An incision was then made into the swelling 
(Fig. 264). The bowel wall was grossly thickened and 
in the centre of the mass of inflammatory tissue was 
a small abscess cavity filled with greenish pus. A 
smear of the pus showed pus cells, cellular debris, 
ut no organisms. Microscopical examination of 
the wall of the abscess cavity showed normal inflam- 
Matory tissue, with here and there large masses of 


cosinophils, which appeared to suggest a parasitic 
aetiology, 


Discussion.—Cases of this nature are very 
rare and in this instance there was no evidence 
as to its causation. Examination of the feces 
made after the operation showed no evidence of 
intestinal schistosomiasis, which might conceiv- 
ably have been responsible for the abscess. There 





FiG. 264.—The macroscopical appearance of the ascend- 
ing colon, showing the gross thickening of the wall and 
the small central abscess cavity. 


was, however, no evidence of this in the macro- 
scopical or microscopical appearance of the bowel 
wall. It is therefore suggested that this case may 
represent an early stage in the condition of 
regional ileitis, although the disease was not 
present in the terminal ileum. 


I am indebted to the late Dr. E. C. Smith 
for the microscopical report on the specimen ; 
to Mr. J. E. Knight for the photograph; and 
to the Honourable the Director of Medical 
Services of Nigeria for permission to publish 
this report. 
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A FILARIAL NODULE SIMULATING A CYST OF THE oxa 
EXTERNAL SEMILUNAR CARTILAGE og 

By J. A. W. BINGHAM, Major, I.A.M.C., ye 

AND STUART McDONALD, JuN., Major, R.A.M.C. ; 

FROM A MILITARY LABORATORY, INDIA for 

wor 

CASE REPORT in diameter, which were enmeshed in a highly cellular pare 


connective-tissue stroma. These structures had a nod 

CLINICAL History.—-The patient, Gnr. N. M., West doubly contoured hyaline wall and contained innumer- | We: 
African Forces, aged 23, was admitted to an Indian able non-sheathed larve, averaging 140 x § microns liter 
Base Military Hospital on July 27, 1943, suffering (Fig. 265); they clearly represented the cross-sections 
from a metatarsal fracture. While in hospital he of several filarial worms. In many instances the 
complained of pain in the outside of the left knee, worm sections were degenerate and showed early 
which had been present for about four months and calcification. The remainder of the lesion had the ofa 
which was aggravated by marching. structure of dense granulation tissue in which were nod 
On EXAMINATION.—There was a small rounded scattered small numbers of entire worm sections | Dé 
swelling slightly cystic in consistency, over the middle together with numerous free microfilariz. This Fret 
of the outer side of the left knee and exactly over the granulation tissue was moderately vascular and was in 1 
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FIG. 265.—Sections through filarial nodule. A, Low power; B, High power. struc 

whic 

joint line—clinically, a typical cyst of the external characterized by the presence of proliferating fibro- Just 
semilunar cartilage. It was slightly tender on palpa- blasts and swollen granular macrophages, together | heal 
tion. There was no effusion in the joint and neither with lymphocytes and plasma cells. In some areas abou 
ligamentous laxity nor limitation of movement was there were numerous neutrophil and a few eosinophil C 
present. There were no other nodules on the surface granulocytes. Occasional groups of degenerate fibres trans 
of the body. were present ; these may possibly have been portions the 
OPERATION.—On March 9, under spinal anes- of the tendinous insertion of the popliteus. The was | 
thesia, the joint was opened to the outer side of the _ entire lesion was limited by a rather ill-defined fibrous the | 
ligamentum patella. The external semilunar cartilage capsule. er,” Scar 
was seen to have an extensive peripheral detachment Exact identification of the species is not possible in of tl 
and was unconnected with the swelling on the outer paraffin sections. From the clinical manifestations intra 
side of the joint. The cartilage was removed. The of the case, the parasite may be presumed to be C 


swelling was then exposed by continuing the skin Onchocerca volvulus, since neither F. loa nor W. Cyst 
incision backwards and incising the joint capsule bancrofti produce fibrous nodules. Following the a 
immediately over it. The lesion was found to consist histological diagnosis, attempts to demonstrate micto- adhe 


of an easily enucleable, rather friable nodule about filarie in the patient’s blood proved negative ; this Conti 
the size of a hazel-nut, lying in the extrasynovial fat supports the diagnosis of O. volvulus infection. py 


between the joint capsule and the synovial membrane. th 
This nodule was removed and the incision sutured. DISCUSSION > | 


Post-operative progress was satisfactory and the : 
: : other ' 
patient was transferred to another hospital on Oct. 11. It has been asserted that there 1s no P T 


HISTOLOGICAL EXAMINATION OF Nopute.—The CONdition presenting the same clinical picture . 
larger part of the specimen consisted of about 130 aS a cyst of the external semilunar Linge 24 - 
round or oval structures, averaging about 0-29 mm. Watson-Jones (1943) states that a cartilage cys ng a 
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FOREIGN-BODY CYST OF TRICEPS 


“is the only tense swelling which is situated 
exactly in the middle of the lateral surface of the 
knee at the level of the joint line”. According 
to Romanis and Mitchiner (1934), cartilage 
cysts “are the only form of cyst which actually 
occurs on the joint line ”’. 
At present, when many surgeons are working 
for the first time in the tropics, it would seem 
worth while to emphasize the occurrence of 
arasitic lesions of the knee-joint. Onchocercic 
nodules are unlikely to occur except in natives of 
West Africa and South America, and from the 
literature at our disposal it would appear that the 
case we have described is the first record of an 
onchocercic nodule occurring deep to the capsule 
ofajoint. Manson Bahr (1942, a) describes these 
nodules as typically subcutaneous, but quotes 
Déjou as having recorded onchocercic nodules in 
French West Africans, microfilarie being present 
in the synovial fluid. In addition to oncho- 
cerciasis, the possibility of guinea-worm invasion 
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of the knee-joint should be entertained. Manson- 
Bahr (1942, b) describes calcified guinea-worms 
within the joint and Chaudhari (1944) has 
recorded a case where this gave rise to a mistaken 
diagnosis of cartilage cyst. 


We are indebted to Colonel W. E. Rees- 
Williams, O.B.E., I.M.S., and to Lt.-Colonel 
R. N. Phease, R.A.M.C., for permission to 
publish the case, and to Lt.-Colonel S. Sokey, 
I.M.S., for the microphotograph. 
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FOREIGN-BODY CYST 


OF TRICEPS MUSCLE 


By J. GUNN ROBERTS 


ASSISTANT, SURGICAL UNIT, WELSH NATIONAL SCHOOL OF MEDICINE, CARDIFF 


CASE REPORT 


History.—A miner, S. E., aged 37, when seen at the 
Surgical Out-patient Department, complained of a 
swelling of the upper part of the left arm which he 
had first noticed following an accident in the nature 
of a strain sustained at the coal face eight months 
previously. Since then the swelling had not altered 
in size and, apart from an occasional shooting pain 
down the left arm, he had been symptom free. 
Later, after operation, he volunteered the further 
information that in 1922 while working in a quarry 
an explosion took place prematurely and he was 
struck on the left shoulder by several pieces of stone 
which produced a deep wound on the back of his arm 
just below the tip of the shoulder. The wound 
healed in two weeks’ time and he thought no more 
about it. 

On EXAMINATION.—A soft, fluctuant, non- 
transilluminable tumour, 4 in. by 3 in., was felt on 
the postero-lateral aspect of the left upper arm: it 
Was not attached to the skin, but was fixed deeply to 
the upper fibres of the triceps muscle. A healed 
Scar was seen in the skin 14 in. above the upper pole 
of the swelling. The provisional diagnosis of an 
intramuscular lipoma was made. 

OPERATION (April 9, 1943).—An_ encapsulated 
cystic tumour was dissected with difficulty out of the 
upper part of the triceps muscle, to which it was 
adherent ; the superior pole of the tumour was 
continuous with a mass of dense fibrous tissue con- 
taining calcified nodules which extended upwards 
and backwards in the substance of the triceps under 
the posterior border of the deltoid muscle. The 
tract was excised as far as the deltoid, where it dis- 
appeared into the depths of that muscle. 

HE SPECIMEN (Fig. 266).—A cystic tumour 
2} in. by 1} in., with a thin wall 2 mm. thick, contain- 
Ing a thick yellow grumous material and at its lower 


end three smooth stones, the largest of which measured 
4 in. by 4in. At the upper pole of the tumour was a 
tract of fibrous tissue. 





FiG. 266.—Foreign-body cyst after removal. (X 3.) 


HIsTOLOGICAL REPORT (Dr. Jethro Gough).—The 
cyst wall is composed of fibrous tissue with a lining 
of striking appearance. It has an epithelium-like 
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structure and is composed of elongated cells set in 
palisade fashion. It has no resemblance to squamous 
epithelium and is presumably composed of cells of 
endothelial origin, as the appearance is not unlike 
that seen in cysts of synovial membranes. Immedi- 
ately outside the lining the fibrous tissue is of more 





FIG. 267.—Microscopical appearance of cyst 
wall. (x 100. 


loose arrangement, but it is more dense peripherally. 
There are collections of lymphocytes, especially 
around the vessels, and scattered throughout the 
tissue are phagocytic cells containing brown hemo- 
globin-derived pigment. There are numerous multi- 
nucleated foreign body giant cells in the wall, most 
numerous towards the interior. (Fig. 267.) 


DISCUSSION 


The reaction of the tissues to the continued 
presence of a foreign body was described by 
Salzer (1908) in his lecture to the New Sydenham 
Society. Foreign bodies either produced no per- 
ceptible reaction or they became encapsulated. 
As a result of the encapsulating process the foreign 
body was either: (1) completely enclosed by an 
intense fibrous tissue overgrowth; or (2) a large 
amount of serous fluid was found between the 
connective-tissue capsule and the foreign body, 
resulting in the formation of a ‘ foreign-body 
cyst’. This later occurrence was very rare and 
Salzer could only report 2 cases :— 

Billroth’s Case.—A thin-walled cyst containing 
a piece of glass was removed from the arm in the 
region of the elbow-joint. 
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Salzer’s Case.—A large cyst the size of a hen’s 
egg containing a bullet was dissected out of the 
palm of the hand seven years following ap 
accident. 

In both these cases the foreign body was com. 
pletely encapsulated and the wall of the cyst was 
composed of fibrous tissue arranged concentrically 
with an inner lining of endothelial cells. 

The contents of the cysts described have ip 
the majority of cases been of thick yellowish 
grumous nature, though Tees (1919) reported , 
foreign-body cyst containing gas and a small 
amount of serous fluid, the foreign body being 
a corroded aluminium bullet. In Thompson’; 
case (1944) the cyst, in addition to containj 
thick grumous material, also contained pus, 

Two cases of foreign-body cyst have been 
reported where the foreign body was partly in the 
cyst and partly out of the cyst. Christie (1932) 
described a large cyst of the buttock into which 
the point of a bone knitting needle 43 in. long 
was found projecting, and Thompson (1944) 
found a cyst in the sole of the foot into which a 
thorn 1} in. long protruded. Various types of 
foreign bodies have been reported as the cause 
of foreign-body cysts: Bullets (Salzer, 1908; 
Tees, 1919), glass (Billroth), bone needle (Christie, 
1932), and a thorn (Thompson, 1944). 


SUMMARY 


A case of foreign-body cyst of the triceps 
muscle produced by three small quarry stones 
is described. The cyst was removed 22 years 
after the initial accident. Similar cases reported 
in the literature are discussed. 


I am indebted to Professor J. B. Duguid and 
Dr. Jethro Gough of the Pathology Department 
of the Welsh National School of Medicine for 
the histological report and the microphotograph. 
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ACUTE INTUSSUSCEPTION 


DUE TO INVERTED MECKEL’S 


DIVERTICULUM 
By JAMES C. GILLIES 


HACKNEY HOSPITAL, LONDON 


ALTHOUGH inverted Meckel’s diverticulum is 
cited in most surgical text-books as a cause of 
intussusception, such cases are very infrequent. 
In the case described below there occurred 
certain prodromal symptoms presumably due to 
the inversion of the diverticulum before the 
major catastrophe of intussusception of the small 


bowel itself supervened. These symptoms wert 
not sufficiently characteristic to enable a dia- 
gnosis to be made in time. 


CASE REPORT 


History.—The child, a boy of 2} years, Wa 
admitted to Hackney Hospital on Nov 12, 1943 
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IN MEMORIAM 


Up till recently the child was well, with a good colour 
and a fair appetite. For the last three months he had 
some abdominal colic and was constipated. The 
colic seemed worse during the last two weeks, with 
occasional vomiting, particularly during the last 
few days. Lately he had been paler than usual. 
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Fig. 268.—The specimen removed at operation 
(for description see text). 


On ADMISSION.—He was pale and undernourished, 
with a rather full abdomen in which no masses could 
be felt. He was lively and playful and did not seem 
acutely ill. On Nov. 15, a note was made that he 
was eating very well and there did not seem much the 
matter beyond anemia. The Mantoux test was 
negative. He vomited once on Nov. 19 and once 
again on the following day. 

At 6 a.m. on Nov. 21 he awoke with abdominal 
pain. His bowels opened twice—small constipated 
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motions without blood. An enema was given with 
a moderate result, again without blood. When I 
saw him at I1.30 a.m. he was pale and wriggling with 
colicky pain, apparently not enough to make him cry. 
A large sausage-shaped mass could be felt running 
from the right iliac fossa beyond the umbilicus. 

AT OPERATION.—Under general anesthesia the 
abdomen was opened by a right paramedian incision. 
There was some clear free fluid and a large intussus- 
ception of the ileo-ileo-colic type. Reduction was 
obviously impossible. The cecum and ascending 
colon, with the intussuscepted small intestine, was 
removed and end-to-end anastomosis made between 
the small intestine and transverse colon. The 
specimen is shown in the photograph (Fig. 268). 

Dissection of the specimen disclosed an inverted 
Meckel’s diverticulum just over an inch long. It was 
thickened and hardened by fibrosis and appeared to 
have been inverted for a considerable time. Although 
some three inches from the apex of the intussusceptum, 
it was undoubtedly the primary cause. The base of 
the intussusception was in the small bowel a few 
inches from the ileocecal valve, and the cecum had 
not been carried up. There was a mass of enlarged 
glands at the ileocecal angle, which on section showed 
chronic inflammation. 

PROGNOSIS.—The child’s condition was poor for 
the first twenty-four hours, but with intravenous 
plasma and saline he recovered well. The bowels 
acted twice on the day following operation, the 
motions containing blood; thereafter there was no 
blood. For five days the stools were loose, gradually 
becoming normal as the colon adjusted itself to its 
altered condition. Steady progress was made and 
the wound healed by first intention. The child was 
discharged on Dec. 10, very well apart from chicken- 
pox which had just developed. 

In the photograph the ascending colon has been 
retracted and two layers of small intestine incised to 
display the inverted Meckel’s diverticulum. A match- 
stick has been inserted into the inverted diverticulum 
on its peritoneal surface. 


SUMMARY 


A case of acute intussusception due to an 
inverted Meckel’s diverticulum is_ reported. 
Recovery followed resection. Certain prodromal 
symptoms are attributed to the preliminary 
inversion of the diverticulum. 


My thanks are due to Mr. Andrews, L.C.C. 
photographer, for the photograph. 





Jn Memoriam 





SIR CUTHBERT WALLACE, Bart., K.C.M.G., C.B. 


WITH the passing of Sir Cuthbert Wallace we 
have lost one of the outstanding figures in British 
Surgery of the past generation. He lived through 
4 period in which the practice of surgery was 
revolutionized by the full application of Lister’s 
Principles and the development of medical 
radiology. He was early to recognize the im- 
Portance of both these factors and played no 
little part in extending their intelligent application 


to practice. A striking feature of his career is 
the fact that he continued to take an active and 
influential part in the advancement of the interests 
of scientific surgery long after the time in life 
when most men give up active work; indeed 
until within a few months of his death. 

He was born in 1869, the son of a clergyman. 
After being at school at Haileybury, he went direct 
to St. Thomas’s Hospital and after a progressive 
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career as a student, held the posts of Registrar 
and Resident Assistant Surgeon between 1894 
and 1899. Elected to the Staff in 1900, he came 
with an established reputation as a skilful and 
economical operator. His clear and orderly mind 


made him a convinced advocate of a full aseptic 





Sir CUTHBERT WALLACE, Bart. 
1869—1944 
technique in the operating theatre. His energy 


and enthusiasm were successful in imposing the 
new methods on his surgical colleagues—not 
without opposition from the more conservative 
among them. The new operating theatres at 
St. Thomas’s Hospital, completed in 1904, and 
the general standard of surgical work at that 
institution stand as a monument to his success. 

In 1899-1900 he gained his first experience 
of military surgery in South Africa at the Portland 
Hospital under Sir Anthony Bowlby. The 
experiences of this campaign were based in the 
main on rifle bullet wounds which were seldom 
contaminated, and on a slow transport system. 
In 1915 Wallace renewed his contact with military 
surgery as consulting surgeon to the First Army 
of the B.E.F. He was one of the few consultants 
to appreciate early the radical change in the 
character of the wounds met with in France, and 
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was among the first to advocate active surgical 
interference at an early stage. Wallace’s influence 
had much to do with the establishment of forward 
operating centres for abdominal injuries and th 
founding of the principles of military surg 
which have been a guide to the medical services 
in the present struggle. 

On his return to civil life he took on the posts 
of Dean to the Medical School and Director of 
the Surgical Unit at St. Thomas’s Hospital. |p 
the difficult period of post-war reconstruction 
his energy and directness of purpose were of 
inestimable value to his old school. As a teacher 
he was sturdily opposed to anything which say. 
oured of cramming for examinations, and ever 
emphasized the scientific and critical approach 
to clinical problems. He was essentially , 
general surgeon, though his chief interests were 
in urinary and abdominal work. He was slow 
to lose a dislike and mistrust of the advance of 
surgical specialization in its narrower sense. 

Member of the Court of Examiners from 
1919-29 and elected a member of the Council of 
the Royal College of Surgeons in 1919, he took 
an active part in promoting the activities of the 
College for the rest of his life. Elected its 
President in 1935, he filled the post with distinc- 
tion, and never failed to receive the support and 
approbation of his colleagues. On his retirement 
from St. Thomas’s in 1928, he became Medical 
Director to Mount Vernon Hospital and extended 
his professional influence and interests to a wide 
field. He served on the Board of this JOURNAL 
for five years and was a member of the Radium 
Commission and the Medical Research Council; 
he was also appointed to the Army Medical 
Advisory Council. 

Wallace was a singularly lovable man. He 
was possessed of so patent an honesty of purpose 
and sincerity of good intention that even those 
who disagreed with him never became his enemies. 
Despite his worldly success and the honours 
which fell to him, he remained simple and 
approachable by all. Never ambitious to achieve 
a large practice or of self advertisement, he wrote 
only when he felt he had something worth saying. 
A little book produced with Sir John Fraser 
entitled Surgery at a Casualty Clearing Stati 
did not appear till late 1918, but contained a 
excellent exposition of the essentials of forward 
surgery as learnt in the last war. Contributions 
to the Official Medical History of the War and 
several articles in this JOURNAL represent his 
main output. 

Though almost ascetic in his habits, he wa 
a good companion with wide interests and a strong 
sense of humour ; few men in the profession ca 
have had so wide a group of friends and so few 
enemies. As a chairman he was scrupulously 
fair and open minded and possessed the happy 
knack of sizing up the essentials in any discussi0t. 

By his death British surgery has lost a grea! 
protagonist and one whose place it will be har 
to fill. 
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REVIEWS AND NOTICES OF BOOKS 





Varicose Veins, Hemorrhoids, and Other Condi- 
tions. Their Treatment by Injection. By R. 
RowDEN Foote, M.R.C.S., L.R.C.P., D.R.C.0.G., 
Physician - in - Charge, Injection Clinic, Royal 
Waterloo Hospital, London. 8% x 5% in. Pp. 
119 + viii, with 54 illustrations. 1944. London : 
H. K. Lewis & Co. Ltd. 12s. 6d. net. 


TuIs little book summarizes modern views on injection 
treatment with sclerosing solutions and is a very 

ctical guide to their use. Like most things 
medical, injection therapy has followed the swing of 
the pendulum. A few years before the war varicose 
yins were everywhere being injected and then recur- 
rnces began to appear in large numbers ; now the 

ndulum has swung back, and this book should do 
much towards the author’s expressed hope “ to place 
injection treatment in its proper perspective ”. 
Injection treatment for varicose veins, hemorrhoids, 
tydrocele, hernia, varicocele, burse, ganglia, and 
nevi is discussed, as well as the injection of anal 
fssures by oily anesthetic solutions. An appendix 
ontains notes on the organization of an injection 
dinic and some useful practical hints on the composi- 
tion of solutions and other relevant matters. The 
author has no good word for the injection treatment 
of hernia and merely discusses it to dismiss it ; much 
the same may be said of varicocele. The text is clear, 
illustrations are good, and this is altogether a well- 
balanced account which can be recommended as a 
convenient summary of present views on the subject. 





Gas and Air Analgesia. By R. J. MINNETT, M.D., 
D.A., Lecturer in Anesthetics, University of 


Liverpool; etc. Second edition. 64 x 4 in. 
Pp. 74 + vi, with 18 illustrations. 1944. London: 
Baillitre, Tindall & Cox. 5s. 6d. net. 


TuIs small book contains an excellent account of the 
essential details of gas and air analgesia. 

The Minnitt apparatus delivers a mixture of 
nitrous oxide gas mixed with 55 per cent of air, and, 
skilfully used, will achieve safe and efficient analgesia 
without injury to the body tissues and a complete 
freedom from untoward after-effects. 

Contra-indications are few, and are enumerated 
by the author as follows: (1) Heart disease with 
decompensation ; (2) Diseases of the chest, such as 
phthisis, or chronic inflammatory changes in the 
lungs; (3) Kidney damage with associated albumin- 
ura and high blood-pressure. 

The book deals chiefly with the successful employ- 
ment of analgesia in midwifery, but Chapter VI gives 
an account of its application to minor surgery, and we 
quote the following extract: ‘‘ In one patient as many 
sixty dressings were conducted for the whole of 
the anterior surface of the arm, 15 in. by 4 in., with 
sloughing of all superficial tendons, following a septic 
inger. Other types of dressings and painful manipu- 
4tions include: perineal after excision of the rectum ; 
deep sinus after nephrolithotomy ; those following 
‘peration for mastoid; deep anal fistule; osteo- 
myelitis of the leg ; rectal dilatation ; and removal of 
ee radium needles from the breast. The 
‘chnique is simple, and consists of instructing the 
patient to breathe in and out from the apparatus for 
Wo to three minutes before the painful manipulation 





is commenced, and then to continue the inhalation 
all the time that it is being performed ”’. 

We recommend this little book to surgeons, house 
officers, and general medical practitioners. 





Surgery of Modern Warfare. Edited by 
HAMILTON BAILEY, F.R.C.S., Surgeon, Royal 
Northern Hospital; etc. Sub-editor for Medi- 
cine: C. ALLAN BircH, M.D., M.R.C.P., D.C.H., 
D.P.M., M.M.S.A., Senior Physician, North 
Middlesex County Hospital. Third edition. 
8? <x 5% in. Part IV: Section XI, Wounds of 
Bones and Joints; Section XII, Wounds of the 
Hand and Foot; Section XIII, Wounds of 
Tendons and Peripheral Nerve Injuries ; Section 
XIV, Wounds and Injuries of the Spine ; Section 
XV, Wounds of the Head and Neck. Pp 507-716, 
with 244 illustrations. Part V: Section XV, 
Wounds of the Head and Neck, contd. ; Section 
XVI, Otorrhinolaryngology in Relation to War 
Injuries ; Section XVII, Wounds of the Trunk. 
Pp. 717-896, with 125 illustrations. Part VI: 
Section XVIII, Wounds of the Trunk, contd. ; 
Section XIX, Surgical Diseases encountered in 
Subtropical Countries; Section XX, Administra- 
tion. Pp. 897-1108, with 146 illustrations. 1944. 
Edinburgh: E. & S. Livingstone, Ltd. Each 
Part, 15s. net. 


THE third edition of Surgery of Modern Warfare is 
now completed by the issue of Parts IV, V, and VI. 

These volumes cover wounds of Bones and Joints ; 
Nerves; Head and Spine; Trunk and Thorax. 
Part VI also includes a section—not the least inter- 
esting—on Administration ; An Outline of the Medical 
Services in the British Army; Transportation of 
Wounded ; The Emergency Medical Service; and 
Wounds in Naval Action. Then in the final appendix 
the editor says he tries to supplement omissions and 
to review literature which has appeared since the 
work began. All the volumes are profusely and 
interestingly illustrated. It is an interesting book, 
and though one may not agree with everything in it, 
there is no doubt that it is a book any surgeon engaged 
in war surgery will find useful. 





Illustrations of Regional Anatomy. By E. B. 
JAMIESON, M.D., Senior Demonstrator and Lec- 
turer, Anatomy Department, University, Edin- 


burgh. Fifth edition. 8 x 6} in. In seven 
sections and also in bound volume. Section I: 
Central Nervous System, 50 plates. Section II: 


Head and Neck, 64 plates. Section III: Abdo- 
men, 44 plates. Section IV: Pelvis, 35 plates. 
Section V: Thorax, 32 plates. Section VI: 
Upper Limb, 42 plates. Section VII: Lower 
Limb, 52 plates. 1944. Edinburgh: E. & S. 
Livingstone. Bound volume, 75s. net. 


IT must be gratifying to both the author and publishers, 
as is stated in the preface of this, the fifth edition, that 
the previous one is “running out with a rapidity that 
is almost embarrassing.” It must be an ‘ Embarras 
de richesses’ and presumably this state is a family 
trait, as the expression, according to the O.E.D., was 
first used by the missionary who was a namesake 
of the publishers, in his journal in 1866. 
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However that may be, students are under a 
great obligation to the publishers in grudging no 
expense in adding to the colour of the illustrations 
and increasing the number in each edition, no less than 
one hundred and fifty-nine being new in this edition, 
many of them having seven colours in their make-up 
—and, as everyone knows, cosmetics are rationed. 

No new illustrations are added in the sections on 
the limbs. “ They acquired their full dress in the 
last edition,” and the result is almost as exciting as a 
‘ strip tease ’. 

It is quite impossible to criticize such a book in 
detail. With such an author mistakes will be nil. 

The illustrations are all on only one side of the 
paper so that the book is really interleaved for the 
student to make appropriate notes. 

Used under the direction of the author it must 
become an invaluable help to the student by the time 
he has finished his dissections. On the other hand, 
it is a book which can equally well be abused by a 
student, and instead of becoming, as it should, a verit- 
able vade mecum for the rest of his professional life, 
it might quite well, after he has passed his examination, 
be consigned ‘“‘ into a Limbo large and broad—since 
called the Paradise of fools, to few unknown” with 
all his anatomical knowledge under the epitaph of 
Ave Atque Vale. 

An additional section illustrating the anatomy of 
surgical approach and access would be a real help to 
surgeons, and it is hoped that the suggestion will be 
considered by the author and publishers. 





The Essentials of Modern Surgery. Edited by 
R. M. HANDFIELD-JOoNEs, M.C., M.S., F.R.C.S., 
Surgeon to Out-patients and E.M.S. Commandant, 
St. Mary’s Hospital; etc.; and A. E. Porritt, 
M.A., M.Ch., F.R.C.S., Lt.-Col., R.A.M.C., 
Surgeon to His Majesty’s Household ; Surgeon to 
Out-patients and Assistant Director of the Surgical 
Unit, St. Mary’s Hospital ; etc. Second edition. 
93 X 6in. Pp. 1204 + xvi, with 624 illustrations. 
1943. Edinburgh: E. & S. Livingstone. 4os. net. 


THE first edition of this book from St. Mary’s Medical 
School was published in 1938 and its popularity has 
evidently justified the author and publishers in issuing 
a second edition amid the stress and difficulties of war. 
To the regret of his co-editor, Lt.-Col. A. E. Porritt, 
owing to his war service, has been unable to co- 
operate in its production. The new illustrations 
number 124, and amongst them are six, perhaps 
rather lurid, which have been taken from oil paintings 
by Miss Anna Zinkeison. 

Many of the illustrations, for which due acknow- 
ledgements are made, have been taken from other 
sources. They are well chosen and amplify the text 
excellently. 

Another point stressed in the preface is that the 
sulphonamide drug recommended in treatment is 
always definitely specified by name, rather than by 
the manufacturer’s camouflage. This is an example 
that might profitably become a routine. 

The preface to the first edition stated the author’s 
reason, not excuse, for writing still another text-book 
—viz., to base the diagnosis on clinical grounds founded 
on the principles of anatomy, physiology, and pathology 
rather than on countless laboratory investigations. 

The second edition has continued to stress this 
aspect, which can only be to the advantage of the 
student and practitioner. 

The physiotherapy department at one time was 
the dumping ground for difficult cases ; then, when this 
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was properly controlled, the radiologists became the 
salvage sorters ; now it is the turn of the laboratory 
and unless care is exercised the Rehabilitation Clini 
will become the morass of missed diagnoses and by; 
treatment. The title of the book is The Essenpja) 
of Modern Surgery. Recently one of our best know, 
critics has criticized the use of the word ‘ essentigj’ 
“ This is a word which has been twisted away fron, 
its proper meaning. It should imply an article wig, 
essence, that is with genuine quality in it, and y 
substantial, important, full, pregnant. Now, of cour 
it is simply a synonym for ’ necessary’. It would }. 
nice to hear again of an essential picture or poem’ 
(A Word in Your Ear, by Ivor Brown, published jp 
1942 by Jonathan Cape). 

The editor claims this is an essential text-boo} 
of surgery. It may be a picture and poem as well— 
who knows ? 

The question naturally arises, what constitutes ; 
good text-book on such a subject as surgery. Prob. 
ably the same as that which characterizes a goo 
hostess, viz., poise rather than pose. A text-book, 
like a hostess, can create an atmosphere which 
encourages the tired and wearied, and by the absence 
of boring prosiness raises the interview above the 
level of duty. 

This is a book which by its lay-out and format js 
easy to read and encourages close acquaintance, 

Operative details have as a rule been rightly and 
intentionally omitted ; by more rigid application of this 
rule valuable space could be saved in subsequent 
editions for more essential information, particularly 
is this so in the section devoted to the nervous 
system. A chapter devoted to the pre-operative 
preparation of the patient and the post-operative 
complications would add to the value of the book for the 
student, and a knowledge of these is now an essential, 

It is a mistake in teaching students to tell them 
that “the term ‘tumour’ should not be applied to 
simple hypertrophy and inflammatory re-actions”. 
After all, ‘tumour’ simply means ‘ swelling’, and 
many of the pitfalls in diagnosis are due to the fact that 
it is not appreciated that all tumours are not neoplastic. 
It is, moreover, true that the student’s attention should 
be drawn to the grading of malignant neoplasms and 
their effect on the prognosis. Inflammation is merely 
the reaction to injury, and though a hematoma may 
not be infected the signs of inflammation are present. 
It would be more to the point if the difference between 
the reaction of the tissues to infective and non-infective 
inflammation were more often stressed. It must b 
admitted as an essential that the student. shoul 
realize that healing depends upon rest, non-interfer- 
ence with blood-supply, and prevention of infection. 
This thesis might be expanded and stressed in evéty 
section of the book. ; 

The editors “ deplore the tendency evident in the 
past three years to speak of hemorrhage and s 
as identical states”. That may be so, but the shock 
hemorrhage syndrome does keep the difficulties 
distinguishing them always in the student’s mind, 
and is worthy of the connecting hyphen. | ; 

Moreover, it is doubtful if the ‘ tourniquet test 
is entirely safe to determine the level for amputat 
in senile gangrene. The danger of tourniquets » 
general is not mentioned, nor is there any referen* 
to arterial stupor or spasm. 

It is also unwise to depend on the anesthets 
to spot that the patient has an Argyll Robertson pup’ 
and so make the correct diagnosis and prevent —- 
interference. It seems rather late in the cas 
this observation to be made. 
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The article on the hand is extremely good and the A Field Surgery Pocket Book. By VARIOUS 
ime the same of one of the editors is well known in connexion AUTHORS. 7} X 4? in. Pp. 172, with 13 illustra- 
ratory ; gith this type of injury, which now probably causes tions. 1944. London: The War Office. Not 
os nore disability in industry and loss of working days on sale. 
me . ape is well that the term ‘whitlow’ Tyg Jittle it which is the result of over four 
. js decen . , . years’ experience of war surgery, should prove of real 
— The -ieggir’ gg si —— pctv — worth to all medical officers in the fighting forces. 
Ay fron and concise, we note ice de senna. ie. uae Up till now there has been a great tendency to base 
de with| 2 author, whe ce a a. ill have difficul all experience on the 1914-18 war, to the exclusion 
i arily obtruse, so that the student will have difficulty oF modern methods. 
cae in correlating the pathology with ry — diton. This book is the considered experience of the 
ould | THis chapter yor ~ oem Sig "em this ¢€ nt Army Consultants gleaned from every theatre of 

*| tut no doubt will be when the author returns from war, and is an excellent production of which General 
Poem "| tis enforced absence abroad, for which all his friends gi, Alexander Hood may well be proud 
shed in} 1 be very thankful. 

ii The use of radiology in the diagnosis of acute 

‘4 obstruction is now admitted and might wellbeincluded The Diseases of the Endocrine Glands. By 
43 an essential in modern surgery ; the next edition HERMANN ZONDEK, M.D. (Berli Di f 
include this extra aid to diagnosis, and also the . me, MLD). (Bertin), Director o 
itutes 2 ™2Y in F cdleien dou 1 aoe ies dae ain <a ce ear eon the Medical Division, Bikur Cholim Hospital, 
Prob. ‘lacy of relying y ; os Jerusalem. Fourth (Second English) edition. 
2 pa noma the — to the exclusion of sigmoidoscopy Translated by CARL Prausnitz GILEs, M.D 
should be stressed. . B MCS. ; BF d.). 
yon Teaching to be effective must be dogmatic, so : ee - — rig — oe — 
which statements such as “although it is desirable to save tions. 19 44. London: Hawwd Arnold & Co 
absence the gall-bladder whenever possible, it must be aoe —_ 4 ; F 

ove the} mitted, it is rarely justifiable to leave it” reflect a : : 

. | theambiguous phrasing of many war-time observations. THE translation of this book—the second English 
mat is} The more vernacular way of putting it is “passing ¢dition—follows on general lines the last German 
ce, te tack ”. edition, which appeared in 1926. After leaving 
tly and) "The clinical signs and diagnosis of genito-urinary Germany, Professor Zondek went to the Jewish 
1 of this} si soases is good, but the fundamental pathology might Hospital, Manchester, and later to Jerusalem, where he 
sequent} well be revised. is now Director of the Medical Section of its hospital, 
icular} “It is easy to criticize, but to edit a text-book of Although the general scheme remains the same, 
nervous} this nature during the present time can be no light the author has taken advantage of including most of 
perativey sack. It fulfils its object in that the clinical signs of the more recent advances in the knowledge of the 
peralivt} disease are stressed throughout and the basic princi- Physiology and pathology of the internal secretions. 
x for the sles upon which such diagnosis is founded. The book is primarily intended for the clinician, but 
yo If this book is carefully read and pondered, the it is also a closely documented compendium giving 

et"! student will be encouraged to ask himself and answer the experimental data and opinions of this widely 
lied "OF the questions How? Why? When? and realize ¢xpanding subject. Indeed, an understanding of the 
tions -} the truth of the statement :— interplay of hormones between the various tissues and 
;?, and “TI had si , organs of the body is becoming more and more neces- 
act that Wh -” we og all P ace sary in the sphere of clinical assessment. It enters 
pplastic. The; o taught a a d ad 3 into such factors as metabolism, circulation, the 
| should i Whe, are How and Why and When distribution of blood, and the correlation of the 
ms ane ere and What and Who. various vegetative functions. Indeed, the author 
— — modern ae that the endocrine 
‘ P e . ne glands play an intermediary part between some of 

present. ions of Physical Signs in Clinical the functions of the body and the mind. Changes in 
petween oo” By HAMILTON BalLey, F.R.C.S.(Eng.), the endocrine glands may affect the mind, and mental 
nfective “sg Royal Northern si arte etc. Ninth  qisease in its turn may affect the hormonal glands. 
nust ” sca 8i x 54 in. Pp. 351 + viii, with 492 He also makes it clear that functional and anatomical 
should eo a number of which are in colour. Changes in the endocrine glands should not neces- 
nterfer 944. ristol: John Wright & Sons Ltd. 25s.net. sarily be regarded as the cause of any particular 
fectiot.| Tue dispersal of patients demanded by war has led disease, but in some cases as a reaction to disease 
n evel} | toa dearth of collected ‘good teaching cases’ in the elsewhere. The manifestations of disease, therefore, 
sn the wards and out-patient departments of the teaching are not so much the effect of any particular hormone, 
‘a bod hospitals ; it is therefore all the more important for but of the varying responses of the tissues towards 
| hed the student to have some complete guide to the basic it. This linking up of biology and _ pathological 
fe di physical signs of clinical surgery and their interpreta- physiology with endocrinology is one of the more 
nics | Uon. He will find it here, attractively presented, interesting developments in this field of research. 
; min" | Mofusely illustrated, easily readable, and with bio- An extensive literature from Europe, this country, 
we’ graphical footnotes about the originators of all the the United States, and Canada is quoted, the experi- 
ie ‘igns named. As a companion to the text-books mental evidence is sifted and conclusions are drawn. 
ie ’ which the surgical dresser should read, it has no equal. In this respect the book serves as a useful reference 
fe nie We have found one minor misprint—on page 39, to those who wish to consult the literature or study 
oe the reference should be to Fig. §8,not Fig.51— the experimental data on any of its subjects. It 
sthetis —" whole volume bears such evidence of care, would be invidious to make any detailed criticism 
"—" wl ia in its Preparation and publication, as to call ofa book covering such a wide field. The pituitary 
eat in our praise and admiration ; nine English editions and thyroid are extensively dealt with, but there is a 
mse fla Seventeen years are a sufficient index of its popu- good deal of modern work upon the adrenal and 
any. gonad, especially that on steroid metabolism, which 











334 THE BRITISH 


could be incorporated with profit. The author is to 
be congratulated not only upon his international 
search of his facts, but on their presentation in a 
practical form. His broad views, while stressing the 
potentialities of his subject, allay much of the suspicion 
that has gathered round the subject of organotherapy, 
and bring its claims into a proper and reasoned per- 
spective. 





An Atlas of Anatomy. By J. C. BoILeAU GRANT, 
M.C., M.B., Ch.B., F.R.C.S.(Edin.), Professor 
of Anatomy in the University of Toronto. In 
two volumes. 11 < 8$in. Vol. I, Upper Limb, 
Abdomen, Perineum, Pelvis, and Lower Limb. 
Vol. II, Vertebrze and Vertebral Column, Thorax, 
Head, and Neck. Pp. 390 + xii, with 460 illus- 
trations. 1943. Baltimore: The Williams & 
Wilkins Co. (London: Bailliére, Tindall & Cox). 
The set, §5s. net. 


ATLHOUGH many books have been produced which 
were designed to give a pictorial expression to anatomy, 
there is always room for a newcomer—provided that 
it is practical and instructive. The modern student 
of medicine has such a vast curriculum at present 
that it is imperative that he should have a sound 
knowledge of regional anatomy. These volumes 
can provide that knowledge. 

Volume one is devoted to the upper limbs, abdo- 
men, perineum, pelvis, and lower limbs. It contains 
227 illustrations. 

The regional presentation not only reflects the 
method of dissection that is taught in American 
schools, but also makes the Atlas permanently useful 
in clinical work. Many a time a surgeon requires to 
refresh his memory concerning the anatomy of this or 
that region. 

The drawings are first class and are by Dorothy I. 
Chubb, a pupil of the late Max Broedel. It is refresh- 
ing to see new illustrations which do depict accurately 
the anatomical relationships. 

Professor Grant has taken meticulous care in the 
preparation of the specimens depicted and they are 
a real credit to the Toronto school. 

War surgery has made a universal demand for 
such an atlas of anatomy and teachers and students, 
physicians and surgeons, will one and all find this 
volume of real value and usefulness. 





The Hospital Care of the Surgical Patient. 
A Surgeon’s Handbook. By GEORGE CRILE, 
jun., M.D., Surgeon, Cleveland Clinic, and 
FRANKLIN L. SHIVELY, jun., M.D., Assistant 
Surgeon, Cleveland Clinic. With a Foreword 
by Evarts A. GRAHAM. 8} < 54$in. Pp. 184 + 
xv, with 21 illustrations. 1943. Springfield, 
Ill.: Charles C. Thomas (London: Bailliére, 
Tindall & Cox). 14s. net. 


THIS small volume (184 pages) is intended to standard- 
ize the technique of the common surgical procedures 
for the guidance of interne and resident staffs. It 
presents the physiological background and rationale, 
as well as a detailed description of those techniques 
that are of importance in pre-operative and post- 
operative care. It is neatly illustrated, very readable, 
and the principles which it advocates are sound. 
Small clinics and hospitals in which the senior staff 
have neither the time nor the inclination to maintain 
a “precedent book” for the use of their resident 
staff will find this contribution of considerabl¢ value. 
The discussion of the relationship of the house officer 
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to his patient and to other members of the hospitg 
staff is especially well done. 

On the other hand, a book such as this require; 
such constant revision to keep abreast of the time 
that most teaching institutions will prefer to maintain 
a “precedent book” of their own. For example 
gum acacia is mentioned as a plasma substitute (p, 13), 
and the technique of blood transfusion recommended 
by the authors would be regarded by many az ant. 
quated. In general, the discussion of shock therapy 
is not in accord with the more advanced views on this 
subject. Thus, the statement, “ shock is invariably 
accompanied by a low blood-pressure and usually 
disappears as soon as the pressure is restored t 
normal” (p. §9), is open to considerable criticism 
One also would like to have seen a discussion of the 
principles involved in the use of stored blood. 

Many similar minor criticisms could be made. 
The technique of catheterization as recommended js 
too elaborate for the use of most busy urological 
services. In the treatment of pulmonary embolism 
heparin is advised with an optimism which is no 
longer justified, and the use of vein ligation is not 
mentioned. 

In general, the book is poorly organized. Under 
Section II, The Management of Surgical Complica- 
tions, one finds as sub-headings, Preoperative Care of 
the Patient for Operation, Post-operative Care, and 
Hyperthyroidism, none of which can be considered 
as surgical complications. 

The usefulness of this book to small hospitals 
would be greatly enhanced by a section on the primary 
care of the common surgical emergencies. 





The 1943 Year Book of Industrial and Orthopedic 
Surgery. Edited by CHARLES F. PAINTER, M_D., 
Orthopedic Surgeon to the Massachusetts 
Women’s Hospital and Beth Israel Hospital, 
Boston. 7 42 in. Pp. 440, with 306 illustra 
tions. 1943. Chicago: The Year Book Publishers 
Inc. $3.00. 


Tus year book is a condensed review of current 
thought on orthopedic and allied industrial problems. 
It is in fact a kaleidoscopic commentary, picking out 
the highlights of modern diagnosis and treatment. 

The chapters arrange themselves under five main 
headings: Fractures, Infections, Tumours, Con- 
genital and Acquired Defects, and Industrial Consider- 
ations. ; 

In many of the papers a healthy undertone 1s 
apparent, engendered by the need for reducing 
absenteeism from work during this critical war period. 
Evidence of this lies in modifications of treatmen! 
and splintage, methods for preventing the secondary 
disabilities of trauma, and a presentation of the 
industrial aspects of the problem. 

Much of the work on bone infection will have t« 
be reviewed in the light of more recent experienc 
with penicillin. ! 

The section on tumours is short but contail 
interesting descriptions of some rare conditions. 

The remainder of the surgical section consists 0!¢ 
wide variety of annotations ranging from low ba 
pain to immersion foot. 

The industrial section is primarily of interest © 
the industrial medical officer. It should, howevé 
serve as a reminder that the surgeon undertakii 
treatment of industrial accidents should be famil 
with the conditions under which the patient ca 
his living. 
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The subject matter in this book is well chosen. 
It is astutely edited, generously illustrated, and fully 
referenced. It is a worthy comrade for its pre- 
decessors and deserves a place on the bookshelf of 
the progressive surgeon. 





The Radiology of Bones and Joints. By JAMEs F. 
BRAILSFORD, M.D., Ph.D., F.R.C.P., F.I.C.S., 
Hunterian Professor, Royal College of Surgeons, 
England, 1934-5, 1943-4; Radiological Demon- 
strator in Living Anatomy, The University of 
Birmingham ; etc. Third edition. 9% x 7} in. 
Pp. 440, with 404 illustrations, mostly plates. 
1944. London: J. & A. Churchill. 45s. net. 


Tus is the third edition of what has become almost 
an encyclopedia on bone radiology. It has been 
much enlarged and rewritten and many new radio- 
graphs and tracings of radiographs have been added. 

Many. rare bone lesions are described, as well as 
the more common conditions, and very many refer- 
ences are given throughout the book. The general 
effect is to make it an excellent reference book on 
peculiar X-ray appearances of bones and joints. The 
author has an amazing faculty for broadening the whole 
aspect of bone radiology, and his discussions extend 
into the realms of biology as well as pathology. It 
contains many original observations and puts forward 
theories in regard to many obscure conditions. 

There is a tendency to be dogmatic for the sake 
of clarity and to over-simplify some of the difficulties 
of X-ray diagnosis. This contrasts with his open 
mind in regard to the many references he quotes. 
Often these are obviously at variance with the author’s 
expressed views, but he leaves it to the reader to 
decide on the merits of conflicting theories. From 
the point of view of the surgeon, the clinical matter 
is rather in the background and there is little guide 
to treatment, but this is in keeping with the object 
of the book, which is essentially X-ray diagnosis and 
the contribution of radiology to some problems of 
hereditary pathology. 

War-time paper has necessitated the radiographs 
being reproduced on special paper and so they are often 
rather remote from the text, while the system of 
numbering under the same file the radiographs on 
their special pages and the line tracings on other 
pages leads to some difficulty in finding the required 
illustration. It would have been easier to add the 
page number as well as the illustration number, where 
such confusion exists. 





Modern Operative Surgery. Edited by G. Grey 
TuRNER, LL.D., D.Ch., M.S.,  F.R.C.S., 
F.R.A.C.S., F.A.C.S., Professor of Surgery in the 
University of London and Director of Surgery at 
the British Post-graduate Medical School, etc. 
Third edition. In two volumes. 9} x 6} in. 
Vol. II., Pp. 1043-2236, with 559 illustrations. 
1944. London: Cassell & Co. Ltd. 55s. net. 


CoMPARISON with the second edition shows how 
many improvements have been introduced, both in 
the subject matter and in the illustrations, in every 
chapter of this latest version of Modern Operative 
urgery. So much care has been taken over the 
work as a whole that it seems hardly fair to single 
Sut sections for special comment; yet it is proper 
‘0 note the contributions of authors who are new- 
comers to this volume. In the chapter on the ceso- 
phagus the editor has had the collaboration of V. E. 
‘Negus, who is also responsible for a separate section 


on the investigation of the upper air and food passages. 
This front-line zone of surgical advance is thus most 
adequately covered; and in the same region A. J. 
Gardham has done a fine piece of work in bringing 
up to date the surgery of the lips, jaws, mouth, tongue, 
and salivary glands. W. E. M. Wardill has done 
similarly for the surgery of hare-lip and cleft palate, 
and is to be commended for giving the reader a clear 
idea of problems about which the views of the experts 
are subject to continual change. Gynecological 
operations have been capably handled by L. Carnac 
Rivett, and the surgery of the bladder and prostate, 
including the various endoscopic techniques, has been 
very satisfactorily described by Ogier Ward. Though 
Jefferson cannot be counted a newcomer to the work, 
his chapter on the surgery of the skull and brain is 
entirely new, and stands out as a model of what the 
general surgeon should receive from the specialist. 
The keynote of the whole work is practicability—it 
tells the young surgeon the most useful thing to do 
under given circumstances, with ample practical detail 
to enable him to avoid pitfalls, and to carry the job 
through successfully in spite of lack of experience. 
Criticisms seem trivial, yet perhaps we may be allowed 
to say that the operation for umbilical hernia designated 
‘ideal’ may not be accepted as such by the majority 
of surgeons, and that in future editions it may be 
possible to avoid unnecessary duplication in the 
description of operations upon brain abscess, cervical 
glands, and the presacral nerve. These are minor 
matters and cannot chill the warmth of our welcome 
to this admirable volume. 





Endocrine Man. A study in the Surgery of Sex. 
By L. R. BrosTer, O.B.E., D.M., M.Ch. (Oxon.), 
F.R.C.S., Hon. F.A.S.A., Surgeon, Charing Cross 
Hospital. With a Foreword by Sir PETER 
CHALMERS MITCHELL, C.B.E., D.Sc., F.R.S. 
83 x 54 in. Pp. 144 + xii. 1944. London: 
William Heinemann (Medical Books) Ltd. 12s. 6d. 
net. 


‘ IT must sometimes happen that a reviewer will find 


that the subject matter of the book under review lies 
outside the range of personal knowledge, and seeing 
that a critical survey is impossible has to content 
himself with a short statement of what the book is 
about. This describes the position of the present 
writer, and it is suggested, with diffidence, that it 
may be the same with other readers of the BRITISH 
JOURNAL OF SURGERY, because the subject matter is 
little known and probes the intimate penetralia of our 
very nature and deals with that “‘ disputable bound- 
ary”? which our own medical Poet Laureate calls 
“the misty march lands . . . between matter and 
mind”. In the preface Mr. Broster says that the 
basis of the book rests on the work on the adreno- 
genital syndrome done at Charing Cross Hospital 
during the last fifteen years, and the story is told of 
the early operations on the adrenal glands undertaken 
for the relief of virilism. But the book deals with 
much more than the vagaries of growth and behaviour 
due to endocrine eccentricity, for there are chapters 
on Instinct, on Heredity, on the Diencephalon, on 
Symbiosis and Parasitism, and finally on the Nature 
of Man. 

There is much in the book that lies beyond the 
range of general surgery and therefore, it might be 
argued, there is all the more reason why the surgeon 
should read it, as well as the biologists, as the writer 
of the Foreword, Peter Chalmers Mitchell, recom- 
mends. 
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Regional Analgesia. By H. W. L. MOLESworTH, 
F.R.C.S. Eng., Senior Surgeon, Royal Victoria 
Hospital, Folkestone; etc. 4 x 54 in. Pp. 
90 + viii, with 42 illustrations. 1942. London: 
H. K. Lewis & Co., Ltd. &s. 6d. net. 


IN his preface the author writes: ‘‘ The small book 
which follows does not aim at being a text-book on 
the subject, but is rather presented as the author’s 
personal experience with a method which has been 
interesting and useful to him in the practice of a 
general surgeon’. It is from this viewpoint that we 
recommend this book to surgeons and anesthetists. 

We note certain omissions, but as this is not a 
text-book, it cannot be expected to contain details of 
all modern techniques and analgesic drugs. The 
author does, however, present us with an excellent 
description of the methods he has successfully used 
in his own practice. 

Mr. Molesworth is obviously an enthusiastic user 
of regional analgesia, and like every good workman 
is careful of his tools, as is evidenced in the following 
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extract: “We prefer needles of carbon steel, which 
take a finer edge and slide through tissues with Jeg 
friction. After use servicing should not await the 
end of the day’s operating, they should be washed’ 
through with distilled water, alcohol, and ether jg 
that order. They should be dried on a warm ; 
plate, points inspected, and if necessary rubbed ona 
fine Arkansas slip, taking great care to maintain the’ 
original bevel and lancet point. A dry stilette jg | 
greased with sterile vaseline and inserted into each 
bore, and the needle is put away in its protective 
sheath ready for its next sterilization by boiling. Yj 
have needles which have been in use for ten years and: 
which have been serviced in this way. In mos 
hospitals they last a few weeks only.”’ f 

Many surgeons will agree with the author in lookin 
forward to the time when regional analgesia will § e 
carried out by an anesthetist as a routine, so that 
the results are not all they should be, “ this wil 
restore to the surgeon that desirable state of affairs 
in which the blame may sit firmly on the shoulders | 
of another.” 
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[The Editorial Committee acknowledge with thanks the receipt of the following volumes. 


A selection 


will be made from these for review, precedence being given to new books and to those having the 
greatest interest for our readers.| 





After-treatment. A guide to General-Practitioners, 
House-Cfficers, Ward-Sisters, and Dressers in the 
care of patients after operation. By H. J. B. 
ATKINS, D.M., M.Ch. (Oxon.), F.R.C.S. (Eng.), 
Assistant Surgeon to Guy’s Hospital. Second 
edition. 8? 54 in. Pp. 311 + xvi, with 60 
illustrations. 1944. Oxford: Blackwell Scientific 
Publications Ltd. _18s. net. 


Recent Advances in Anesthesia and Analgesia 
(including Oxygen Therapy). By C. LANGTON 
HEwER, M.B., B.S. (Lond.), D.A. (Eng.), Senior 
Anesthetist, St. Bartholomew’s Hospital and St. 
Andrews’ Hospital, Dollis Hill; etc. Fifth edition. 
8 x §4in. Pp. 343 + viii, with 141 illustra- 
tions. 1944. London: J. & A. Churchill Ltd. 
18s. net. 


The Rehabilitation of the Injured. Occupational 
Therapy. By JoHN H. C. CoLson, Technical 
Director of Rehabilitation, Accident Service, 
Royal Sheffield Infirmary and Hospital. With a 
Foreword by E. A. NicoLtt, M.D., B.Ch., 
F.R.C.S. (Edin.). 84 x 54 in. Pp. 226 + xvi, 
with 196 illustrations. 1944. London: Cassell 
& Co. Ltd. 15s. net. 


Operative Procedure. A series of plates, published 
in surgical journals of the United States of America, 
prepared in collaboration with the staff of Surgery, 
Gynecology and Obstetrics. 9 < 6in. 100 plates. 
1944. Slough, Bucks.: Johnson & Johnson 
(Great Britain) Ltd. §s. net. 


The Surgery of Abdominal Trauma. By 
GEOFFREY E. PARKER, M.B., B.Ch., F.R.C.S. 
(Eng.), Surgeon to the French Hospital, London ; 
Surgeon to the Woolwich War Memorial Hospital ; 
Surgeon to the Erith and District Hospital, Kent ; 
Major, R.A.M.C. With a Foreword by Col. J. M. 
WEDDELL, C.B.E., F.R.C.S. 8 x 5h in. Pp. 120 
+ viii, with 10 illustrations. 1944. London: 
J. & A. Churchill Ltd. tos. 6d. net. 


Minor Surgery. By R. J. McNEILL Love, MS, 
(Lond.), F.R.C.S. (Eng.), F.I.C.S., Surgeon, | 
Royal Northern and Metropolitan Hospitals ; ete, | 
Second edition. 7 x 43 in. Pp. 392 + viii, 
with 201 illustrations. 1944. London: H. K,’ 
Lewis & Co. Ltd. 15s. net. 

including | 


Textbook of Surgical Treatment, 
Operative Surgery. Edited by C. F. W. ILLING 
WorRTH, M.D., Ch.M., F.R.C.S.E., Regius Pro- 
fessor of Surgery, University of Glasgow. Second’ 
edition. 92 x 64 in. Pp. 564 + xii, with 230° 
illustrations. 1944. Edinburgh: E. & &. 
Livingstone Ltd. 30s. net. 


Notable Names in Medicine and Surgery. By 
HAMILTON BAILEY, F.R.C.S. (Eng.), Surgeon, 
Royal Northern Hospital, London; and W. J. 
BisHop, F.L.A., Sub-Librarian, Royal Society of 
Medicine. 7} 4? in. Pp. 202 ~+ viii, Wi 
142 portraits and other illustrations. 1944 | 
London: H. K. Lewis & Co., Ltd. 15s. net. 


Aids to Theatre Technique. (Nurses’ Aid Series). 
By MArjORIE HOUGHTON, S.R.N., S.C.M., D.Ny 
Sister Tutor, University College Hospital; and 
MarGaRET HARDING, S.R.C.N., S.R.N., S.C.My 
Senior Theatre Sister, University College Hospital. : 
With a Foreword by WALPOLE LEWIN, M.S. (Lond, 
F.R.C.S., Capt. R.A.M.C., late Harker Smitit) 
Registrar and Assistant to Surgical Unit, University” 
College Hospital. 63 x 4} in. Pp. 262 + xih 
with over 100 illustrations. 1944. London; 
Bailliére, Tindall & Cox. 4s. 


X-Ray Examination of the Stomach. A Desctip 
tion of the Roentgenologic Anatomy, Physiolagal 
and Pathology of the Esophagus, Stomach, ai@ 
Duodenum. By FREDERIC E. TEMPLETON, M.Dy 
Head of the Department of Roentgenology, The 
Cleveland Clinic. 9 x 6 in. Pp. 516 + % 
with 297 illustrations. 1944. Chicago: University” 
of Chicago Press. (London: Cambridge Univer” 
sity Press.) 60s. net. : 
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